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longitudinal frame system, the inner skin being of steel and heavier 
than the outer, which is of wrought iron. The skin compartments 
thus formed are filled in with two layers of cork, between which is 
packed compressed cotton as in the superstructure, the iron forming 
the compartment having been previously thickly coated with red 
lead and tallow. In conjunction with this device, I have conceived 
of rubber bags similar to, but lighter than, the balsas or life-rafts in 
common use, fitted in all compartments below the torpedo-deck not 
designed to contain heavy material, having permanent hose connection 
to the main blowing-engines, and rolled up snugly between the beams 
when not in use. When apprehensive of danger from torpedoes, the 
blowers could be turned on to these connections, thus inflating the 
bags and so filling such compartments with air as to admit but very 
little water. These simple devices, in conjunction with air-tight 
hatch covers, pumping engines, and torpedo-nets would probably 
render the torpedo, as an arm of offense, very much more uncertain 
in its destructive power than it is at present. 

The boilers and engines of the Miantonomoh are all that could 
be desired for the Hiawatha unless they could be separated into 
two groups by fore and aft bulkheads; but as this would necessarily 
be done at an increase of weight in a ship of so light a draft, and 
us there is depth of hold enough left in the Hiawatha for the 
substitution, | see no reason why the two ships should not have 
the same boilers, engines, and speed. 

The curve of the water-line deck and the volume of the casemate 
give the Hiawatha a large margin of safety, as it requires about 28 
tons additional weight at the load draft to sink her one inch. 

In the Miantonomoh the hull weighs .50 of the displacement 
tonnage, but on good authority this can safely—and advantageously 
to torpedo armor—be reduced to .35; but for the sake of a margin 
on the safe side I will suppose it reduced to .40. This will give for 
the Hiawatha an additional 328 tons to be placed below the L. W. L., 
and I have disposed of it as follows: 


Additional coul ' ; ; ‘ ; . 100 tons. 
Cork, cotton and rubber for torpedo protection ‘ ie 
Two steel 40-{t. torpedo boats. ; ‘ ‘ 20 “ 
Two bow torpedo fittings and outfit . , ‘ 30 “ 
Two quarter fish torpedo fittings and outfit ‘ , oO « 
Additional bulkheads below torpedo deck . ‘ 36“ 


Total ‘ ' : $28 “ 
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We will now see how the difference in the disposition of weights 
in the two vessels was brought about. 


SUMMARY OF WEIGHTS REMOVED FROM THE MIANTONOMOH. 


1. Two turrets of 10” iron plates with glacis . 891 tons. 
2. Four XV in. 8. B. guns ‘ 7% « 
3. One armor “J pilot-house : ; 52 “ 
4. Armor from red pipe and air duc et ‘ ‘ 64 “ 
5. Side armor (2’ vertical) removed ° im? 
6. Weight of wocd backing and bolts for side armor 

removed . , ‘ ° : , 66 “ 
7. 150 rounds of projectiles and ammunition _. . 100 
8. Four XV in. carriages of 18,000 Ibs. . ; 32 “ 

Total weight removed , , as 


The two sets of hydraulic lifting gear for the Miantonomoh’s two 
Ericsson turrets and the revolving gear for her after turret are offset 
in the Hiawatha by the rams, pumps, and pipes of the guns in tne 
new turret. ‘The Miantonomoh's heavy six-inch deck is divided into 
wo light three-inch decks for the Hiawatha. 


SUMMARY OF WEIGHTS ADDED To THE HIAWATHA. 


(Armer . ‘ , ° : . 127.36 tons. 
Spindle : : . 2.06 
(a) Weight of | Bulkheads (1 inch) , ‘ ‘ 10.50 7 
proposed Carriage slides ‘ . 648 
turret { Struts or uprights : ‘oe Sig 
iscludine Bottom or table. . » Ba * 
S Roof and beams . ‘ ‘ (ae 
Water or liquid. ' ‘ : 90 “ 
‘i wo pilut house roofs . : . 165.76 or 166 tons. 
(6) Complete belt of steel side armor 5” x 3” ‘ , . 147 tons. 
(c) Weight of cxsemate with beams and glacis for turret 
and casemate ‘ : -. 22 “ 
(qd) One 15.6” B. L. rifle of a tons aan two 10” B. L. rifles 
of 18.5tons . ; ‘ , . 108 
(e) 100 rounds for each ¢ of the three guns . , : i” 
(f) Superstructure of steel, cotton, and wood with he ams 
and fastenings . : R : , ° ' ; — 
Total weight added. : . 90 “ 
Total weight removed , . 912 
Leaving marginin ourfavorof . é ; ‘ ° 7? 


Let us see how this change of weights affects the stability of the 
two vessels. 
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MIANTONOMOTI. 


Weight above L. W. L x distance of c. of g. from L. W. L. = Moments. 








1 391 tons xX 65” = 25415 

2 — -: & 113” = 8475 

3 52 x 180”’ = 9360 

4 a““* x 55” = 8520 

5 i383“ x 12” = 1584 

6 66 K 12” = 792 

8 _ x 113” = 3616 
Weight below L. W. L. x Distance from L. W. L. 52762 
7 100 tons X 108” — 10800 
Giving z the remaining moment = 41962 


HIAWATHA. 


Weight above L. W. L. x distance of c. of g. from L. W. L. = Moments. 





(a) 166 tons X 132” = 21912 
(ec) 62 “ 64” = 16768 
(d) ae 7. ae 136” = 14688 
(f) -_ "= 39” = 3237 
Weights below L. W. L. x distance from L. W. L. 56605 
(d) 147 x 19” —— 2793 
(e) 139 x 108” = 15012 
17805 

Hiawatha’s remaining moment, y = 38800 
Miantonomoh’s “ " a = 41962 
z—y giving excess of latter = 3162 


. ar 3162 
And as 912 tons is the total weight distributed we sce ( =3.47) 


912 

that, as the change in weights has been equivalent to lowering 912 
tons about 3.5 inches, the stability of the Hiawatha is certainly no 
less than that of the Miantonomoh. It is also believed that the 
movable weights in the Hiawatha can be readily disposed of, and 
compartments so arranged as to give the most desirable rolling effect 
for the advantageous working of the guns. 

A comparison of the prominent points of difference in the two 
vessels will not be out of place here. 


Miantonomoh Hiawatha. - 
Weight of broadside, 2028 pounds 2604 pounds. 
Weight of fire ahead, 1014 “ 2604 ws 
Weight of stern fire, 1014 = 2604 ” 


Weight of coal armor, 300 tons 400 tons. 
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Miantonomoh Hiawatha 
Steaming power, fullspeed, 5.98 days 7.97 days. 
Steaming power at 10 knots, 10.87 days or 2489 miles, 13.82 days or 3317 miles, 
Penetration of heaviest pro- 


jectile, +. 25”, 26” and 28” iron. 
Thickness of turret armor, 10” iron 15” compound. 
Thickness. of side armor, 

thickest part, 7” iron, 20. 5’ wood 12” comp., 15. 5’ wood 
Freeboerd, 9’ 6” 7 10” 
Height of battery above 

L. W. L., 10’ 11’ 06” 


All of which makes a comparison very favorable to the Hiawatha, 
without mentioning the great advantages of the superstructure deck, 
the torpedo arrangements for offence and defence, and the increased 
stability. 

These drawings and calculations have been hurriedly made on board 
ship, amid the annoyances naturally accompanying life in the steerage, 
and they may contain faults which more competent authority would 
readily detect, but Iam persuaded that whether the arrangement 
of parts as here given be the best to gain the desired ends or not, the 
general plan is still a feasible and good one. 


U, 8. 8S. Marton, Maldonalo Bay, Uruguay, Sept. 14, 1881. 
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WAVE MOTION AND THE RESISTANCE OF SHIPS. 


By Pror. J. M. Rice, U.S. N. 


Wave Motion. 

1. The trochoidal theory of wave motion, as applied to the surface 
of a body of water, assumes that each particle in the surface of a 
wave describes a vertical circle with uniform velocity. 

In the accompanying diagram let ABP denote the vertical circle 

M N 











described by the particle P. This particle is acted upon by three 
forces; W, its weight, F, the centrifugal force, and R, the resistance 
of the surrounding particles of water. Hence we have, w denoting 
the constant angular velocity, 


a_ W_ M 


; q 
4= PF =’ whence a= ~t 
a is therefore constant, and MP intersects the vertical line through 
Cin the fixed horizontal line MN. It is further evident that the 
resistance 7? acting along the line q is normal to the surface. 

To obtain the equation of the curve APD, we have 


dy 
t b sin ¢ dv . 
ue ——_ = ; 
: a— 6 cos ¢ dz 


i 


dy 
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but dy = bsin ¢dy, whence y=c—beos?¢; 
¢=0 gives yma—d..cma. 
Again: 
dz = (a—becos ¢) dy .*.x=ay—bsing + ¢; 
but ¢=0 givesz=0.°.¢c = 0; 


hence we have for the equations of the curve 


r=ay—bsing and y¥>=a—dcos¢. 

These are the equations of a trochoid, a being the radius of the 
generating circle, and MN the line upon which it rolls. The curve 
is a prolate cycloid when a> 4; in this case the wave presents an 
unbroken surface; but when a < 4 the curve is a curtate cycloid, 
and the wave breaks. ; 

2. From the values of dy and dz given in the preceding article 


we have 
w= Jl) + Ge) 
= / (a + P— ab cos f) =. (See diagram.) 
Hence ds = qd¢. 


M is in fact the instantaneous centre of rotation of the generating 
circle. If a denotes the angular velocity of this circle about M, we 
have for the velocity with which the centre C moves 


V= aa. 


And, denoting the length of a wave from crest to crest or from hollow 
to hollow by 4, we have ' 
A= 22a. 


Whence 


that is, for a given value of «, the velocity of a wave is directly pro- 
portional to its length. 

It has been ascertained by observation that a deep-sea wave 200 
feet in length has a velocity of 19 knots per hour, and that a wave 
400 feet in length has a velocity of 27 knots per hour. 
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The Resistance of Ships. 


3. The following method of computing the resistance of ships is due 
to Professor W.J. M. Rankine, and although more recent investigators 
have advanced our knowledge of the subject, and in fact have fur- 
nished a somewhat different formula for this purpose, the method of 
Professor Rankine is still in use, and has been far too influential in 
all recent investigations to be ignored. 

4. “A stream line is the line, whether straight or curved, that is 
traced by a particle in a current of fluid.” Let us suppose a body 
to be constructed all of whose longitudinal sections are stream-lin 3, 
and suppose this body to be completely submerged in a frictionless 
fluid. It is not difficult to show that this body when once set in 
motion will move on indefinitely without loss of velocity. In case, 
however, the body is only partly submerged, its motion will tend to 
create waves which represent a loss of energy, and a smail expendi- 
ture of force will be necessary to maintain its velocity. If we further 
suppose the fluid to be frictional and slightly viscous like water, an 
additional expenditure of force will be necessary to overcome the 
friction of the particles of fluid on the surface of the body, and to 
compensate for the loss of energy represented by the eddies caused 
by the adhesion of the fluid. 

Of these three sources of resistance, friction is by far the most im- 
portant. In fact, in certain well constructed ships, it has been ascer- 
tained that other sources of resistance may be neglected without 
material error. If, however, the curves forming the water-lines of a 
ship are not continuous and well proportioned, the loss of energy 
expended in making waves may be very great. 

5. The first theory advanced for the construction of ship’s water- 
lines from mechanical principles was that of Mr. J. Scott Russell. 
His plan was to divide the water-line into three parts, called the 
entrance, the middle body, and the run. The entrance consisted of 
two sinusoids ; the middle body of two straight lines parallel to the 
keel, and the run was composed of two symmetrical prolate cycloids. 
The length of the run was two-thirds the entrance, and it was assumed 
that there must be a fixed proportion between the length of the 
entrance and run, and that of a wave whose velocity equaled that 
which the ship was expected to attain. 

There is no reason to suppose that these are lines of least resistance. 
In fact there are many other stream-lines, differing essentially from 
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these, which would doubtless serve equally well. The influence 
of this theory has however been of considerable service to the science 
of naval architecture. 

6. The determination of the engine-power necessary to drive a 
ship constructed with trocheidal lines suggested the following inves- 
tigation. ‘The preliminary statement is given in the words of 
Professor Rankine. 

“ Conceive that the trough between two consecutive crests of the 
trochoidal surface of a series of waves is occupied, for a breadth 
which may be denoted by z, by a solid body with a trochoidal surface, 
exactly fitting the wave-surface; that the solid body moves forward 
with a uniform velocity equal to that of the propagation of the 
waves, so as to continue always to fit the wave--v:rface; and that 
there is friction between the solid and the contiguous liquid particles, 
according to the law which experiment has shown to be at least 
approximately true, viz., varying as the surface of contact, and as the 
square of the velocity of sliding. 

“ Conceive, further, that each particle of the liquid has that pres- 
sure applied to it which is required in order to keep its motion sen- 
sibly the same as if there were no friction; the solid body must of 
course be urged forwards by a pressure equal and opposite to the 
resultant of all the before-mentioned pressures. 

“The action, amongst the liquid particles, of pressures sufficient to 
overcome the friction will disturb to a certain extent the motions 
of the liquid particles, and the figures of the surfaces of uniform 
pressure; but it will be assumed that those disturbances are small 
enough to be neglected, for the purposes of the present inquiry. 
The smallness of the pressures producing such disturbances, and 
consequently the smallness of those disturbances themselves, may be 
inferred from the fact, that the friction of a current of water over a 
surface of painted iron of given area is equal to the weight of a layer 
of water covering the same area, and of a thickness which is only 
about 0.0036 of the height due to the velocity of the current.” 

7. That is, denoting by P the frictional resistance, by p the 
weight of a cubic foot of water, and by / the coefficient of friction, 


: 4 \2 
P= pf — ps }e + 
24 2g \at 
* The explanation of the method of obtaining the formula as well as the analytical 


work here given differ somewhat from those given by Professor Rankine. The result- 
ing formula is of course identical with that derived in his paper on the subject. 


we have 
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This resistance acts along the surface of the wave, and is therefore only 
a component of the force to be overcome in moving the ship. De- 
noting by ¢ the inclination of the wave-surface to the horizon, by 
zds an element of this surface, and by A the required resistance, we 
have 

Horizontal resistance = P sec ¢; 


and, since the resistance of friction is directly proportional to the 
area, 
> f f of ds 8 P 
R= = sec g.zds, 


“gy \dt 


in which 


ds a g 
oom = Sie 7 
—qga, sec g=— — , and ds = qd¢: 
at ; da a nt 
~ eo 4 3 o 
forza” on joza* wr 
> amu « i . a ¢ fe? | 2 9) LAC .\2 /, 
t= 2ya I qd = "ona . b* — 2ab cos ¢')*dy. 


And, taking out the factor a‘, 


fozaa {* / b* b 2 
R=, / (1+ -.—2- cosy )dy. 
2d Jo \, a a 


Expanding, we obtain the integrals 


2a }? \2 . } \ we ; 
J (1 4. = ) dy = ( 1 + _ ) aT, J cos ¢dy = 0, 
},? Aad A (er 2 
and 4 - JS cos*yvidy = 16 | = cos*idy = 4 4 R. 
a’ J, wed. a 


, ‘2a F * }* 
Whence R= } ( 1 4 4 A +- i jer, 


24 \ a a 
4 b . , . d 
or, putting = ain’, 27a = A= 8 Wave length, and J == Ga, 
a 
. fa V 4 ©. 8 4 > 44 
R=; dz (1 + 4 sin*? + sin‘). 
A | 


In applying this formula 4 is taken as the length of the ship on 
the plane of flotation and z as the mean immersed girth. To com- 
pute the value of (1 + 4sin*3 + sin‘), the sine of greatest 
obliquity is determined by measurement in each water-line, and the 
mean of the squares of these sines is substituted for sin’ and the 
mean of the fourth powers for sin*/. 

The factor 4z(1 + 4 sin’? + sin‘) is called the augmented sur- 
face and is denoted by S ; hence a? 

R —/P . S. 
ry 
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The method of applying this formula to the determination of the 
probable engine-power necessary to drive a ship at a given speed igs 
explained in Wilson’s Ship-Building, pp. 125, 126 and 127. 

This formula has given remarkably correct results in certain cases 
of ships whose lines were not trochoidal. When the lines of a 
ship are fine, the term sin‘? may be omitted in the expression for 
the augmented surface. 
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LreuT. COMMANDER C. M. Tuomas, U.S. N., in the Chair. 


DISCUSSION ON THE PRIZE ESSAY OF 1881.* 


THE TYPE OF (I) ARMORED VESSEL (11) CRUISER BEST SUITED TO THE PRESENT 
NEEDS OF THE UNITED STATES. 


CoMMANDER A. P. Cooke: It would seem that our government has never 
had a fixed or settled policy, or any carefully devised plan, for the construction 
ofa navy. It is a cheerful sign, therefore, and a subject of great congratulation, 
to have presented to us by a member of the Institute such an exceptionally 
able one as that embodied in the prize essay under consideration. Within the 
last few years nearly all the navies of Europe have been undergoing recon- 
struction, and nearly all States that have any pretensions to be considered of 
maritime importance have laid Gown a programme of reconstruction covering 
a period of years. It is only by persistently adhering to some definite plan of 
development, and laying down a certain amount of tonnage each year, that 
we can ever hope to accomplish anything. How fortunate for our country it 
would be if we could succeed in convincing the government of the importance 
of developing the plan sketched in the essay before us, and so thoroughly 
adapted to the needs of the United§tates ; but if, as is said, our system of gov- 
ernment is “ deficient in the wisdom which is dependent on those expenditures 
that foster true economy by anticipating evils, and avoid the waste of precipita- 
tion, want of system and a want of knowledge,” then we may find it difficult 
of accomplishment. 

It would certainly be difficult to produce a moreconvincing proof of the real 
extravagance of neglecting our naval defense until after the emergency came 
upon us, and then constructing a fleet of cheap makeshifts, than to cite the 
example of our civil war, when the Navy Department spent for building and 
purchasing vessels upwards of $80,000,000 to bring up the navy tothe strength 
necessary to overcome a very insignificent naval antagonist ; so if ever a navy 


*Owing to the lack of a reporter, only the remarks that were written are here 
presented. 
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is likely to be used in earnest, the wisdom of maintaining it continuously in an 
efficient state can hardly be doubted. 

Since the stirring times of naval reconstruction began, the study of scientific 
naval architecture, greatly neglected in this country, has been prosecuted with 
ardor abroad, and the necessity and value of scientific procedure in designing 
ships has been clearly demonstrated. Change has followed change in rapid 
succession. Steam machinery has been wonderfully improved; large econo- 
mies of fuel have been effected; the sizes and speeds of steamships have been 
greatly increased, and wood hulls have given place to iron, which in their turn 
are giving place to steel. The advances made in this period far exceed those 
made in hundreds of years preceding it. New elements have been introduced 
into ship-construction by the use of steam-power and the employment of iron. 
Precedent and experience have lost much of their value, and when the recon- 
struction of our fleet begins we shall have boldly to face the novel problems 
connected with the building of modern ships. 

The professional education of the government constructors has been very 
defective. In the whole course of their training no opportunity is afforded them 
of acquiring even the common advantages given to men of their rank in life, 
and they rise to the complete direction of the construction of ships on which the 
safety of the nation may depend, without any care or provision being taken on 
the part of the public that they should have any instruction in mathematics, 
mechanics, or in the science and theory of marine architecture. When so much 
is done for the education and training of those who are to manage our ships, 
surely the government should, by all means, institute some system of training 
for those who are to build them. Can we ever hope for great progress without 
proper education being given to these who will have to undertake the design- 
ing and construction of our future ships ? 


P. A. ENGINEER N. B. Cuark: Before answering the question, what forms 
of vessels are best suited to the present needs of the United States, it would 
perhaps be well to inquire what our possible adversaries have at the present 
time, and what they are likely to have in the near future, and then to build 
such vessels as will enable us to contend with them successfully. 

With such vessels as Lieut. Very proposes shall constitute the navy, the 
United States could not successfully contend with even so small a power as 
Chili; as that country possesses several erful armored ships, against which 
it would be folly to oppose unarmored vessels. The monitor type which he 
proposes is only suitable for coast defence and not adapted for distant service, 
as they would not be well suited to make so long a voyage, and would be 
difficult to maintain so far from a base of supplies. According to his scheme as 
Lieut. Very expresses it, “the unarmored fleet represents the offensive, and 
the armored the defensive strength of the country.” In a war with Chili the 
armored fleet could not get to the seat of war, while the unarmored fleet could 
not fight with any chance of success after having done so. 

That unarmored vessels cannot successfully contend with armored ones is 
demonstrated by the combat of the Shah and Amethyst with the Huasear. The 
Shah being a ship of 6040 tons displacement, and the Amethyst a corvette of 
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9900 tons; both vessels were armed with heavy ordnance, the Shah with 18-ton 
rifles, specially designed to pierce armor, and manned by thoroughly disciplined 
crews, while the Huascar was of only 1100 tons displacement, and was 
manned by “a heterogeneous crowd of insurgents.” After an engagement of 
three hours, during which the Huascar was struck between seventy and eighty 
times without receiving serious injury, the combat was terminated by dark- 
ness. Owing to the wildness of the fire of the Huascar neither of the British 
ships were struck. Chief Engineer J. W. King is of the opinion that had the 
Huascar been manned by a properly disciplined crew, directed by competent 
officers, this combat would have resulted in the sinking of both the British 
ships. Besides being in possession of this same Huascar, the Chilians have two 
other still more powerful armored vessels, against which it would not have 
been wise to oppose unarmored ships. 

The introduction of machine guns, firing from fifty to sixty percussion shell, 
or shrapnel, per minute, which will penetrate the sides of unarmored vessels at 
ranges much beyond those of grape and canister, making it impossible to fight 
guns on the open deck, will greatly curtail the usefulness of unarmored ships. 

Experiments have recently been made in England on the resisting powers of 
light plates disposed at an acute angle, whereby it was shown that a three inch 
plate disposed at an angle of 15° would throw off and break up solid shot of 9 
and 10-inch calibre at a distance of one hundred yards, using fifty and seventy 
pound charges of powder; an account of these experiments was published 
in Engineering and republished in the Army and Navy Journal of Oct. 29, 1881. 
If the system of deflecting armor is adopted it will be practicable to build 
vessels which will be equally serviceable for coast defence or for cruising ser- 
vice,and in event of war such a fleet could be sent wherever their services 
would be most required. 

At the present time steel vessels of 4000 tons displacement are built for the 
merchant service,in which the weights are apportioned about as follows: hull, 
1000 tons; machinery and fuel, 1000 tons; freight, 2000 tons. Such vessels 
attain a speed of about fifteen nautical miles per hour at sea. But modern war 
ships are built with a double bottom and numerous water-tight bulkheads, 
which augment the weight of hull from 25 to 30 or 33 per cent. of the displace- 
ment. Assuming that the hull would weigh 1300 tons, and that the weight of 
the motive-power and fuel would remain the same as in the merchant ship, 
there would still remain about 1700 tons with which, after deducting the weight 
of the guns, stores, masts, boats, etc., to armor the vessel. And if the armoris 
applied on the deflecting system, a vessel of 4000 tons displacement can be built 
which will have a larger measure of protection than any armored ship now 
afloat, combined with very high offensive powers. 

As stated in a former communication,* armor protects only when struck at an 
acute angle; when struck at a Jarge angle by modern ordnance, any thickness 
that an ordinary sized ship can carry will be penetrated. If the armor is dis- 
posed so that it cannot be struck except at an acute angle, the greatest pos- 
sible measure of protection will be obtained. 


*No. lof this volume of the Proceedings, whole No. 1. 
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The principal objection to the form of armored vessel which Lieut. Very 
proposes is that when the ship rolls the side armor is exposed, and should it be 
penetrated by being struck at near right angles to its surface, the shot would be 
deflected downward through the bottom of the vessel by impinging against 
the under surface of the armored deck, passing through the magazine or 
boilers as it went. The interior shield which was explained in a previous 
communication,* presents a practically constant angle to shot as the vessel 
rolis, and therefore would not be penetrated. 

At the present time it is within the ability of either England, France or 
Germany to concentrate a fleet of ten or twelve first-class armored vessels at 
any point on our coast in three weeks after a declaration of war; these ships 
carry guns by which the principal navy-yards, located amidst our most popu- 
lous cities, could be reached by shell fired by vessels upon the open sea. 

It would be the duty of the admiral commanding such a fleet to attempt to 
destroy the navy-yards, but he could not do so without doing equal damage to 
the cities contiguous to them. 

The Chief Engineer of the army in his report for 1880 stated that in order 
to provide an adequate defence, in addition to land batteries and stationary 
torpedoes, a fleet equal to that which might be brought against us would be 
needed. The armored vessels which Lieut. Very proposes would also be very 
deficient in speed when compared to the armored ships of European powers; 
and what an advantage is obtained by superiority in speed is shown in 
the combat between the Huascar and the Chilian armor-clads, where a half 
knot more additional speed would have enabled her to escape from her adver- 
saries when overpowered. 

In conclusion, the writer would say that he believes it to be the true policy of 
the government to expend whatever money may be appropriated, in building 
cruising vessels armored on the deflecting system, in which the armor is so dis- 
posed that it cannot be struck except at a very acute angle, and having an 
excess of speed over existing armor-clads so as to choose the position for combat. 

It is asserted that it is not expedient for the United States to undertake the 
construction of heavily armored vessels at the present time, owing to the transi- 
tion state of the art and the excessive cost, a first-class armor-clad costing from 
$3,500,000 to $4,000,000. It may here be stated that a responsible firm of Ameri- 
can shipbuilders has made full plans and specifications as to cost foran armored 
cruiser for a foreign government, the vessel to be armored with steel on the 
deflecting system, and of the following main dimensions : length, 300 feet ; beam, 
50 feet ; draught, 18 feet; displacement, 4800 tons; horse power, 6000; guaran- 
teed speed, 16 knots per hour; area of canvas, 36,000 feet ; cost, $1,600,000. 

It would certainly be better to build vessels of this class than ships like the 
Shah, which experience has shown are unable tocontend with even the smallest 
armored vessels. 


Lieut. J.W. Mrtugr; The very able manner in which Lieut. Very shows the 
reasons why an increase and a thorough reorganization of our navy is necessary 
leaves little or no room for criticism. The arguments presented and the prob- 


* No. 2 of this volume of the Proceedings, whole No. 16. 
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lematical circumstances which may lead to sudden war are concisely and aptly 
discussed. Notable among the strong points of his essay is the original method 
in which he deals with the geographical divisions of our coast. It must more- 
over be a source of just pride to the essayist that so many of his minor details 
as were applicable tocruisers appear in the report of the distinguished Advisory 
Board of which he was a member. 

Before proceeding to offer a few criticisms on Mr. Very’s ;= jy»sed monitor, 
it is well to state that, although some have thought that tie construction of 
cruisers should be deferred until a means of coast defence be created, all have 
agreed that a fleet of cruisers is absolutely necessary. On the question as to which 
should have the precedence of construction cpinions differ. Let it never be for- 
gotten that an ideal navy should be a fighting machine, and that the best of 
unarmored cruisers will be of little use to the defence of our home ports. The 
tendency to devote all our energy towards the establishment of the navy on a 
semi-peace basis may, if carried too far, lead to disastrous results. That the 
Advisory Board fully appreciated this fact is shown by the following words: 

“By not recommending the immediate construction of ironclads, the Board 
by no means pronounces against their necessity in the future. Such vessels are 
absolutely needed for the defence of the country in time of war; and if Congress be 
willing to at once appropriate the large sum necessary for their construction, 
thoroughly efficient vessels can be designed and built in this country. 

“The Board is of the opinion that in any case this subject should receive the 
careful attention of naval officers.” 

It therefore becomes our duty to give the most earnest consideration to the 
future type of ironclad; and it is to be hoped that the intelligence of the 
Institute and the service at large, shall be enlisted to supplement the views of 
the eminent gentlemen who have decided upon our cruisers, by plans of the 
future fighting vessel. 

To return to the essay, Mr. Very takes the monitor system as his basis for a 
coast defence vessel, and suggests the following alterations : 

I. He ends his side armor at the water-line flush with the crown of the deck; 
at that point he proposes to build up an tron unarmored free-board fore and 
aft to the height of six feet, crowned by a wooden flush deck. 

Il. He raises the turret six feet to fire over this deck. 

Ill. He substitutes the French for the Ericsson system of revolving the 
turret. 

IV. He carries the lower edge of his turret one foot further ¢han at present, 
thus covering and protecting the turn-table, the latter of course being armored. 

V. He uses compound armor. 

As regards his first alteration, I should substitute steel for iron sides, 
as being lighter and better able to resist Hotchkiss projectiles: fr a similar 
reason the upper deck should be of steel instead of wood. 1} ag e with Mr. 
Very entirely in the uselessness of carrying the side armor higher than the 
water line; and while advocating with him the use of compo1d armor, I would 
dispose it in a very different manner. 

The most vulnerable portion of the monitor system is its unprotected deck 
at close quarters. It must be armored to protect it from a plunging fire. I 
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should therefore make a turtle back armor shield running fore and aft, and 
sloping from the foot of the turret to the water line where it joins the side armor; 
round the turret it should turn upwards and outwards to deflect projectiles strik- 
ing at this most vulnerable point. It will thus be noticed that the armored turn 
table is unnecessary. The turret also, instead of being cylindrical, should be 
dome-shaped. The wheel indicators, etc., should be supported on a light plat- 
form over the guns, and a small opening be left at the top of the dome for 
coursing the ship and facilitating the escape of smoke. ‘The future monitor will 
thus present deflecting surfaces and the sirot will be deflected away from the 
vital parts of the ship. As we cannot keep the tons of metal now thrown by 
the largest ordnance from penetrating by the direct building up of thick plates, 
we must present inclined armor and deflecting surfaces from which missiles will 
glance. The English hold that the advantage claimed for inclined surfaces is 
greatly overestimated ; but an inspection of the turrets of our monitors, and of 
the diagrams of the Huascar after her late engagement with the Chilian vessels, 
shows that projectiles are deflected at quite large angles. Scientific experiment 
has given us another means of placing our armor, and developed the extra- 
ordinary advantage of separating the plates by an intervening air space. Instead 
therefore of placing my armor in a single layer, I should make it consist of two 
compound armor layers, separated at the water line by an interval of six feet, 
the air space gradually diminishing towards the base of the turret, where the 
combined thickness of the two layers would form the heavy breastwork reach- 
ing nearly to the lower extremity of the gun-ports. 

It will be argued that so much additional armor will be too heavy for the ship 
to carry, but it must be remembered that the sum of two thicknesses of armor 
separated by an air space affords much more protection than the same amount 
on the ship’s side, and that consequently we can use thinner plates ; moreover, 
the weight will be distributed where it will give less motion to the ship. Mr. 
Very’s lower turret armor is also thus eliminated. 


P. A. Enatneer J. C. Karer: The writer of the essay proposes to make 
use of the present monitors of the Lehigh class in forming his coast defence 
vessel, which shall not exceed 2000 tons displacement, by increasing their sea 
going qualities and offensive and defensive power. In doing this he adds to 
the weight of the armor and machinery, builds a new superstructure and a 
turret support ; the weight of these additions he proposes to take out of the weight 
of the hull and the eighteen inches of armor and backing that is now above the 
water line, curving the armored deck tothe water line, which is to be the upper 
edge of side armor. 

The weight saved in the eighteen inches of side armor and backing is about 
seventy-five tons; the remainder he proposes to take from the hull, which he 
says is of wood, and absorbs as near as can be estimated 62 per cent. of the tal 
displacement, by making these hulls of iron with 40 per cent of displacement, 
thus saving 22 per cent. on a displacement of two thousand tons, or four hundred 
and forty tons. This with the seventy-five taken from the side armor would 
give him enough reserve to allow for all the changes with the exception of in- 
creasing the engine power to drive the vessel at a speeed of 114 knots, and if it 
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were not for the fact that these vessels are now built of iron with very thin plat- 
ing for the bulls, he might do this, but here his whole argument in favor of the 
change of these vessels fails, as they are not built of wood, but iron. I cannot 
see where he will be able to save anything on the present hulls, and surely they 
have little enough of reserve of buoyancy. I would like to know what increase 
in speed the writer of the essay expects from these vessels by the addition of 
thirty tons of engines and boilers and five tons coal supply, assuming that he 
could save five hundred tons in all 

The only way I see out of the difficulty is to build a new vessel of 2000 tons 
displacement, that would practically be of the same dimensions as the monitors 
of the Lehigh or Nantucket class, which are not far from the dimensions of the 
Guinea class of the Dutch navy—except that the Guinea has about 350 tons 
more displacement and gr. ater draught, and for such a vessel the following is an 
estimate :— 


Estimate of Weights for a Monitor with Light Superstructure as proposed by 
Lieutenant Very. 





TONS. 

Weight of 35 per cent. of displacement, to armored deck, . . 700 
Weight of deck armor, 2” thick, . ; ; ‘ y F . 250 
Weight of side armor, 4’ deep by 5” thick, : ‘ . . 143 
Weight of side armor, bolts and fastenings, . 14 
Weight of 12” backing, 4’ deep (1600 cub. ft. at 55 Ibs. per cub. ft. ) 40 
Side plating for superstructure, , , : ‘ , ° - 2 
Deck beams and stanchions, . , : . 
Angle iron for sides 3} « 34 for upper dec 77 ; ; , — 
One turret, 10” thick, ‘ : ‘ ‘ ‘ ‘ . - 130 
Turret support below armored dec k, ; : ‘ : . . 20 
Turret support above armored deck 10” thick, : ‘ . 65 
Pilot house, , : , , ' 2 ‘ : . 80 
Armored smoke pipe, . ; . 20 
Cement for bottom to cover rivet he ads and plates enly, . . 
Boats and davits, deck fittings, joiner work, plumbing, etc., . . 100 
Armament, ammunition and ordnance stores, ; ‘ : . 100 
Anchors, chains, galley and outfit, . ‘ : ; ‘ . 40 
Provisions, clothing, and water, 7 ; ; ; ; . > 
Navigator, construction, engineering, and mess stores, crew and 

effects, . . ° . : , : . . 45 
6” wood lining to superstructure, . ‘ ‘ ' ‘ . . 82 
4” wood upper deck, ' , ‘ ‘ ‘ . ' — 
Weight without engines, boilers, or coal, . ' ; ; . 1875 


The weight of turret and supports as given in the essay is 278 tons against my 
estimate of 215 tons. 

This leaves about 125 tons for machinery and coal. To drive this vessel at 
& continuous speed of 10 knots will require about 1200 indicated horse power, 
and with boilers such as are now used about 240 square feet of grate surface; 
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the weight of this machinery with waterin the boilers will be about 336 tons, 
add to this the coal supply for 10 days about 240 tons, we have 576 tons; add to 
this the weights already estimated, 1875 tons, we have 2450 tons for about the 
minimum weight for such a vessel. 

The Guinea is put down as having a displacement of 2340 tons, but her draught 
being two feet more than the Miantonomoh (16’ 4” mean), the weight of her ma- 
chinery and coal supply and the detail parts of her hull may be lighter than the 
weights 1 have estimated; her guns are 9” 12-ton Armstrongs, but this would 
detract from her efficiency as a fighting machine as compared with the vessel 
under discussion. ; 

The weight of armament, ammunition and ordnance stores I have taken 
from the weights submitted by the late Chief of Bureau of Ordnance, Commo, 
Jeffers, to R. Adm. Preble, in 1880; the essayist calculates the weight to be 764 
tons, but he allows for only fifty projectiles for each gun, while the Bureau esti- 
mates on one hundred for each gun; one hundred more at 400 or 470 pounds 
each will make a difference of twenty tons. 

I would like to know Lieut. Very’s reason for advocating a large number 
of small guns for unarmored vessels; it is generally understood that war vessels 
are built for the purpose of fighting, but the small guns will only be useful 
against unarmored vessels, and if the unarmored vessel should meet an armored 
ship of an enemy in time of war there would be one of two things to do, to run 
away if she could, or to surrender if she must; but if she had with a number of 
light guns to use against unarmored. ships, two large guns, one forward and 
one aft, that would pierce the eight or nine inches of armor, she would stand a 
fair chance with the armored ship—if she was lucky and had good marksmen. 

I know that armored ships of the English navy have been armed with a great 
number of sma! guns, but that is no reason why we should follow in their foot- 
steps. A free expression of opinion on this subject by members of the Institute 
would prove very interesting. 
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AIDS IN THE PRACTICAL WORK OF NAVIGATION, 


By Lieut. ALBERT Ross, U. 8S. N. 


In the last number of the Proceedings of the Naval Institute, a 
valuable article, entitled Aids to Navigation, attracted my attention, 
and I would like to add a few aids of minor importance in the prac- 
tical work of navigation, and to call attention to one of the greatest 
importance—the rating of chronometers by telegraph. 

During the past three years I have used, with great satisfaction, 
several aids, which I offer for the approval of officers of the navy: 
A mechanical device to assist in taking bearings when compelled to 
use the azimuth circle on the standard compass; a method used for 
illuminating the standard compass, and a proposed improvement to 
the same; a chronometer chest, and a deck chart board. 

When an alidade is not furnished and bearings are to be taken by 
the use of the azimuth circle, difficulty is experienced from there 
being no notch, or sight, on the prism to take the place of a rear 
sight. In fair weather the mirrors work very well, but when covered 
by moisture they are useless. In order to overcome this difficulty, I 
had fitted an eye-plate, with a sight-hole and slot. This plate is 
made to turn around the upper screw on the prism; the lower end, as 
fitted in Fig. 1, is made in that way that an observer can place it at 
night against the screw D, and know that when so placed, that the 
slot, centre of the compass and spider line are in the same plane, and 
that the circle is ready to be used for the purpose intended. The 
eye-plate A-B is made to revolve on the screw C, that the prism may 
be used in taking azimuths, and was made in this shape to adapt it to 
the azimuth circle now issued, is readily adjusted, and was found to 
be of very great assistance in coast work. At all times the circl 
with this fitting is preferable to an alidade, for bearings can be more 
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accurately taken than by any other method. At night, with the 
method of illumination used, no difficulty is experienced in finding a 
light in the round hole, dropping it into the slot, and reading its 
bearing to nearest degree, if so desired. 

To illuminate the standard compass that bearings may be aceu- 
rately determined at night, and relieve the navigator of many of the 
troubles now experienced, a movable ring is fitted, with its sup- 
ports arranged, as shown in Fig. 2, that they will not interfere with 
the moving on it of the navigator’s night-lamp—the brass bull’s-eye 
lamp now issued. The loop on the back of the lamp fits over the 
ring, and the bottom of the lamp rests on the frame of the standari 
compass. ‘The height of the ring is so placed that the lamp will be 
tilted enough to throw the light on the opposite side of the compass. 
The ring is made of brass wire, one-quarter of an inch in diameter; 
the supports are soldered in holes that were drilled to receive them, 
and the brass eye-bolts in the pedestal for the lower ends of the sup- 
ports complete the ring and fittings. The fixture is not an expen- 
sive one, and it can be made and fitted by mechanics on board ship. 
Placing the lamp to the right or left of the prism, depending on the 
eye used by the observer, the eye-plate, spider line and compass are 
so fully illuminated that the object is readily found and its bearing 
accurately determined. 

Although the work was satisfactorily performed by using the ring 
fitted in this way, it is open to objections on account of having to 
move the lamp in taking each bearing. A much better plan is to fit 
in the azimuth circle a socket on each side of the prism, in which a 
small bull’s-eye lamp, made for this purpose, could be shipped. A 
movable counterpoise would have to be fitted, to retain the compass 
in a horizontal position. With the circle thus fitted, the lamp 
becomes a fixture of the circle, and all that is required is to move the 
spider line to the different objects. Fig. 2 shows the manner of 
fitting the ring to use the night-lamp with the old-fashioned pedestal 
and cover. The small lamp, fitted to the circle, is the proposed 
change to do away with the ring and adapt it for use with the new 
pedestal, the hood or cover of which will require several changes, 
viz.: Fit the brass hood, or cover, so that it can be turned to all 
points of the horizon; the glass plate, in the opening for observing 
the compass, should be framed and fitted with hinges; directly oppo- 
site cut a similar opening, but glass will not be needed in this. The 
openings for the lamps should be without glass, the glass being fitted 
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to the lamps instead. All of the openings should have covers, with 
hinges so placed that the covers can be turned down, but not to 
interfere with the turning of the hood. At sea the regular lamps 
can be used ; but on approaching the coast, ship the bull’s-eye lamp 
and counterpoise in the sockets in the azimuth circle, use the large 
openings in the cover for hand-holes to bring the spider-line on the 
object, the lamp openings for sight-holes, and no difficulty will be 
experienced in taking or reading bearings to an eighth of a point, 
which is as close as it is found practicable to plot them. 


The Chronometer Chest. 


The chronometer chest is fitted on the top of an ordinary state- 
room bureau. ‘T'wo blocks of wood, three inches square and the 
width of the bureau long, are first securely fastened to the deck. ‘To 
these the bureau is fastened by long wood screws. Care is taken that 
it is at least one-half of an inch away from all bulkheads or state- 
room fixtures. The top section is divided into three compartments, 
each of sufficient size to take a large chronometer with the usual 
padded fittings. The tops are taken from the chronometers, which 
reduces the height of the section four inches; but height enough 
must be given that there will be no danger from the most violent 
motions of the ship of the chronometers touching the lids, I 
allowed more than one-half the diameter of the largest face. The 
top is divided into three lids, each one covering a compartment. In 
the construction of the chest care should be taken that tight joints 
ure made. Small catches are fitted near the edge of the central lid, so 
that two lids can be joined and raised while comparing, and that the 
beats of the third chronometer may not be heard. When through 
winding and comparing, the catches are pushed back, and the stan- 
dard is available without interfering with the others. A woolen 
cover is spread over the top, and the chest is complete. 

The hack chronometer was kept in its transporting case on a shelf 
near the others, and its face on the same level. ‘The same care was 
taken of it as of the others, and I found this method of great benefit 
when using it in getting telegraphic rates. 

During three years, with target practice and the usual rolling and 
pitching experienced by a vessel in the varied weather at sea, nothing 
affected the chronometers but temperature, which has more to do 
with the changes in rates than anything else. 
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The great advantages in the use of this chest, are the ease with which 
chronometers are handled, winding and comparing, and, from their 
position, being entirely out of the way. ‘The lower drawers are used 
for navigation stores, and such articles as are rarely used. They are 
kept locked, so that no one opens them but the navigator, and he ig 
interested enough to see that they are opened and closed with such 
care that no injuries from jars occur. If the bureau were built with 
the view of fitting the top section in this way, the frame made 
heavier, and the desk of the secretary drawer made to draw out, 
instead of the drawer, the possibility of such jars would be greatly 
removed. No difficulty was experienced in the use of the light- 
framed bureau for this purpose during the last cruise of the 
Portsmouth. 


The Deck Chart Board. 


The chart board to which attention is called is now before the 
Chief of Bureau of Navigation for such action as he may deem proper. 
Although intended for a deck board, it can be used on the cabin table, 
and a great saving of charts result. The board is composed of 
frame of ash or walnut sufficientiy strong to protect the glass; a 
bottom board, to which the frame is hinged, to force the chart against 
the glass and to receive such fittings as will be found necessary to 
secure it in a convenient place on deck; and a plate of glass thirty- 
two inches square, embedded in the frame in cement to exclude 
moisture. The glass is tracing glass, cut just enough in the sand 
blast to take the mark of a pencil in plotting bearings, etc. Space 
is allowed on the end of the bottom board to allow charts longer than 
thirty-two inches to be used. By doing this, with a glass of the 
dimensions given, all coast and harbor charts can be used. The 
surface of the glass being flush with the top of the frame, the par- 
allel rulers can be used without difficulty. 

In the sample board furnished the Bureau of Navigation, ordinary 
vestibule glass was used. As this is cut to exclude the light, the 
soundings on the chart used were not as distinct as desired, but on 
wetting it every part of the chart was shown. With tracing-glass 
similar to that used in transparent slates, the board will be found 
useful at ail times. 

The great advantages of this board will be appreciated by any one 
who, on approaching the coast, has had to hurriedly consult the 
chart on the cabin table, but before approaching the chart having 
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to remove rain clothing, or in windy weather on deck when all the 
spare leads were called into action to prevent the chart from being 
blown away. 

The expense attending this board will be for the glass. The frame 
and fittings can be made by any good carpenter on board ship. 
When we get the new ships, with the pilot-house and chart-room 
on the forward bridge, this board will not be needed. 


T' legraph i Rate S. 


The greatest aid offered is the rating of the chronometer by tele- 
graph. ‘The great need and advantage of using the telegraph for 
this purpose Wis brought to notice while on duty at the Naval 


Observatory in 1872 and °73. It was proposed then to establish 
rating stations in each navy-yard by connecting the observatory 
clock and each navigation office, but from lack of funds and the 
newness of the idea, nothing was done. ‘Time was then sent, as it 
is now, over the wires of the Western Union Telegraph Company, 
and you can rely upon getting accurate time wherever there is a 
Western Union office. 

In an article of this kind, the details of receiving, and localities, 
time may be obtained, will not be out of place. The hack chro- 
nometer was used in the comparisons, comparing it with the 
standard, before and after getting the time signal, to obtain the error 
of the hack due to transportation. 

North of New York, rates were obtained at Portland, Maine, 
where comparisons may be made with the clock of Cambridge 
Observatory, Massachusetts, at 9 A. M. and P. M., at the railroad 
depot ; or it can be obtained, at any time during the day, at Merrill’s, 
a jeweller who has tek graphie connection with the Cambridge clock. 
There is objection to getting the error in this way, as time is required 
to write to the observatory to get the error of the clock. The 
Cambridge authorities endeavor to send the 9 A. M. and P. M. 
instants free from error, so that it is readily seen that errors obtained 
by comparisons with these instants will be more reliable than com- 
parisons with the beats of the Cambridge clock where its error is 
not given. At Boston, at the main office of the Western Union, 
comparison may be made with the beats of the Cambridge clock, and 
the error will also be given. At Newport, Rhode Island, at the rail- 
road depot ; at Portsmouth, New Hampshire, at the railroad depot. 
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Time could also have been obtained at Salem and Gloucester, Massa- 
chusetts. The time sent over the wires of the Western Union north 
of New York is 9 A. M. or 9 P. M. of the Cambridge clock, and 
is a time signal giving those instants. The beats of the clock, every 
two seconds, are heard for one minute before, the 58th second ig 
omitted, and the single beat following denotes 9 A. M. or 9 P.M, 
Boston State House time, and this is the time sent over all of the New 
England States. As the Cambridge clock keeps the time of the 
meridian of Boston State House, the longitude to be used is 45 44m 
158.46 W. In Boston and wherever direct connection is made with 
this clock, beats every two seconds will be heard, except the 58th 
second, which is omitted to denote the minute, and twenty seconds, 
which are omitted to denote each five minutes. The office clock 
having been set by the 9 o'clock signal, the time is thus always 
accurately known. 

Time-balls are offered in Boston, New York, and Philadelphia. 
In New York, at 11" 55™ A. M. the ball is hoisted half way up 
the iron flag-staff on the tower of the Western Union office. It can 
be seen by all shipping at the New York and Brooklyn docks and 
by vessels in the bay below Quarantine. The ball remains at half 
mast from 115 55™ to 11" 58™, when it is hoisted to the top 
of the staff. At 12" 00™ 008 the ball is dropped by an automatic 
clock in the observatory at Washington, and the instant the ball 
starts is New York noon, longitude 45 56™ 015.65 W. If, on 
account of high winds, the ball fails to fall at 12" 00™ 008 New 
York time, it will remain mastheaded until 11" 05™ and dropped 
at that time. In such cases a small red flag will be hoisted at 125 
01™ and kept flying until 12" 10™, The time of falling is reg- 
istered automatically in the Western Union office, and the error is 
published in the New York morning and evening papers. By means 
of the chronograph in this office the error can be read to hundredths 
of asecond. Time is also received from the observatories at Cam- 
bridge, Massachusetts, and Allegheny, Pennsylvania. 

Time-balls do not give as satisfactory results as the comparison 
with the beats of the clock as shown by the telegraphic sounder. 
By taking the hack chronometer to the Western Union office, through 
the courtesy of Mr. Hamblett, who has charge of the time service, 
every facility will be offered to compare it with the beats of the 
Washington observatory clock, and the instant of New York noon 
noted free from error, except that due to the hearing of the person 
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making the comparison. A check on this work may be made by 
waiting 11™ 108.34, when Washington noon will be received. At 
11> 56™ 458 Washington time, the beats of the Naval Observa- 
tory clock commence. The 29th, 55th, 56th, 57th, 58th, and 59th 
seconds of each minute are omitted, and a single beat denotes Wash- 
ington noon, longitude 55 O8™ 128.09 W. The single beats of 
the clock with the omissions as stated, followed by a single beat, 
completes the time signal as used for Washington and New York noon. 
North of New York the Naval Observatory time-signal cannot be 
obtained. South of New York the time-signal denoting Washing- 
ton noon is received, and can be obtained by applying to the operators 
of the Western Union. No charge is made, and every facility offered 
for direct comparison, by sound, of the time-signal and the chrono- 
meter in question. 

The great advantage of rating in this way is the fact that the 
hearer is never in doubt as to the result obtained, its entire reliability, 
and the certainty of getting satisfactory rates at times desired. Thus 
sea rates can be ascertained which you cannot rely upon getting by 
any other method. It is always practicable’to get from the telegraph 
office, errors before going to sea; on returning, the Western Union 
again offers another error, by which the sea rate is accurately deter- 
mired. By sights you never could rely upon getting ¢rwe sea rates, 
the weather seldom permitting satisfactory sights before going to 
sea or on the immediate return. In the establishment of rates bv 
equal altitudes, ete., so many errors creep in that are not under the 
control of the navigator; instrumental errors, those of the person 
marking time, errors of longitude, personal errors, and others that 
will come to the mind of any one who has acted as a navigator. By 
telegraphic rates only one error can come in that is not under the 
control of the person making the comparison, and that is of the ear. 
The signal is never in doubt; if received at all, you know the exact 
instant of time denoted by the signal. It is the only method by 
which the navigator can have everything in his own hands, and feel 
that entire confidence in the result that it is absolutely necessary to 
feel in order to make a reliable and successful navigator. 

When chronometers have been received on board from the naviga- 
tion office, and been allowed several days in the place assigned them 
for the cruise, the observatory rate should be checked, and if necesary 
anew one established. No difficulty will be experienced in doing 
this, as I have shown, on our own coast; and I have been informed 
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that our ships have received time from Greenwich, at St. Johns, 
Newfoundland. In Europe, time balls are very much in use, and 
propositions have been made to the Bureau of Navigation to establish 
them in the principal maritime cities of this country. 

It is not intended that this proposition will entirely take the place 
of rating by sights, even on our coast, where telegraphic rates can 
always be obtained. That question is of as much importance as it 
has ever been, and cannot be thrown aside as long as there are coasts 
without observatories and telegraphs. Rates by sights should be ascer- 
tained, and the telegraph office offers the opportunity to check the 
work, and a valuable means of establishing the personal error of the 
observer. ‘The satisfaction gained from doing so would be amply 
repaid by the confidence in his work thereby established. Thus 
the telegraph will prove a great aid in this respect. When so much 
depends on the accuracy of the chronometer, every method that will 
aid in arriving at greater accuracy, or increasing the confidence of 
those who make use of it, should be developed to its fullest extent, 
that the greatest good may result from its employment. Of the 
great number of wrecks reported each year, the number wrecked from 
the lack of knowledge of the performance of the chronometer would 
certainly astonish the shipping interests of the world. Investigate 
the causes of wrecks and more than one-half can be traced to this 
cause. ‘The preventable causes should be taken for any wreck caused 
by ignorance of the performance of the chronometer, should be placed 
under that head. How can any navigator or merchant captain have 
confidence in a chronometer if he does not rate it frequently, paying 
attention to the temperature between ratings, that its performance 
under similar circumstances may be expected. ‘To a person that does 
not do so, temperature does not enter into the subject of the manage- 
ment and study of his chronometer; and changes of temperature, 
sudden though they may be, will not bring changes of rate to him, 
nor make any difference in his epproach to the coast. Overrunning 
the reckoning is a too frequent report as the cause for the loss of so 
many lives. When it is possible for every merchant captain to rate 
his own chronometer by time ball or telegraphic sounder, errors will 
be more frequently ascertained and rates established. And _ here 
come in the benefits of this method if adopted; for fhen it will be 
possible for him to perform the work. The more he handles this 
subject the better he will become acquainted with the movements of 


his chronometer under all circumstances, and good results must 

















AIDS IN THE PRACTICAL WORK OF NAVIGATION, 469 


surely follow that better knowledge. ‘Tne captain that can rate his 
own ‘chronometer, and have the confidence in it that is gained by 
this method, will not be the one to overrun his reckoning, or run 
any unnecessary risks in the navigation of his ship. 

The confidence resulting in a continuance of this system of man- 
agement would be so great that captains would not attempt sighting 
different points to test chronometers, and thereby unnecessarily 
jeopardizing their ships and the lives of their crews. A case in point 
was shown while the Portsmouth was at Fayal, in 1880, by a mer- 
chant ship bound from Rangoon to Liverpool. The captain said bh: 
was not satisfied with his chronometers, and wished to sight Pivo to 
test them. At4 A. M. he found himself on the beac’ cite ship a 
total wreck and eight lives lost. Had thi _+ait rated his own 
chronometers, an error of this mag:.ade could not have happened, 
and the course would have been laid for Liverpool, where he would 
have had a lighted coast on which to run his ship, without losing so 
many lives. 

As this subject is of vital importance it certainly deserves full 
investigation, and, if found as valuable and reliable as the writer 
deems it, should be given, in all of its details, to the navy, and parti- 
cularly to the merchant marine. 

The proposition to establish rating stations in each navy-yard, at 
Hampton Roads, Port Royal and Key West, for the navy, has been 
before the Chief of Bureau of Navigation for some time, and last 
year I was informed that all that was now needed was an appropria- 
tion to put them in foree. As all of the yards have telegraphic con- 
nection, this can be accomplished at small expense. But this 
proposition refers only to the navy. Why should it not be carried 
far enough to tender its benefits to the merchant service? Would 
not the number of wrecks be decreased thereby, and thus prove a 
boon to that branch of the service by keeping afloat a few years 
longer the few ships we have now the name of protecting? If we 
cannot protect them in any other way, let us at least attempt pro- 
tection in this. The practical working of this system would put in 
the hands of those most interested the means of checking chro- 
nometers whenever in port, checking the rates given them when 
they are put on board, and testing each chronometer as to its 
reliability before going to sea. This last feature does not apply to 
instruments furnished the navy; but in the merchant service, where 


80 many hired instruments are sent to sea, it becomes one of the 
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that our ships have received time from Greenwich, at St. Johns, 
Newfoundland. In Europe, time balls are very much in use, and 
propositions have been made to the Bureau of Navigation to establish 
them in the principal maritime cities of this country. 

It is not intended that this proposition will entirely take the place 
of rating by sights, even on our coast, where telegraphic rates can 
always be obtained. That question is of as much importance as it 
has ever been, and cannot be thrown aside as long as there are coasts 
without observatories and telegraphs. Rates by sights should be ascer- 
tained, and the telegraph office offers the opportunity to check the 
work, and a valuable means of establishing the personal error of the 
observer. The satisfaction gained from doing so would be amply 
repaid by the confidence in his work thereby established. Thus 
the telegraph will prove a great aid in this respect. When so much 
depends on the accuracy of the chronometer, every method that will 
aid in arriving at greater accuracy, or increasing the confidence of 
those who make use of it, should be developed to its fullest extent, 
that the greatest good may result from its employment. Of the 
great number of wrecks reported each year, the number wrecked from 
the lack of knowledge of the performance of the chronometer would 
certainly astonish the shipping interests of the world. Investigate 
the causes of wrecks and more than one-half can be traced to this 
cause. The preventable causes should be taken for any wreck caused 
by ignorance of the performance of the chronometer, should be placed 
under that head. How can any navigator or merchant captain have 
confidence in a chronometer if he does not rate it frequently, paying 
attention to the temperature between ratings, that its performance 
under similar circumstances may be expected. ‘Toa person that does 
not do so, temperature does not enter into the subject of the manage- 
ment and study of his chronometer; and changes of temperature, 
sudden though they may be, will not bring changes of rate to him, 
nor make any difference in his approach to the coast. Overrunning 
the reckoning is a too frequent report as the cause for the loss of so 
many lives. When it is possible for every merchant captain to rate 
his own chronometer by time ball or telegraphic sounder, errors will 
be more frequently ascertained and rates established. And _ here 
come in the benefits of this method if adopted; for ¢hen it will be 
possible for him to perform the work. The more he handles this 
subject the better he will become acguainted with the movements of 


his chronometer under all circumstances, and good results must 
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surely follow that better knowledge. Tne captain that can rate his 
own ‘chronometer, and have the confidence in it that is gained by 
this method, will not be the one to overrun his reckoning, or run 
any unnecessary risks in the navigation of his ship. 

The confidence resulting in a continuance of this system of man- 
agement would be so great that captains would not attempt sighting 
different points to test chronometers, and the: by unnecessarily 
jeopardizing their ships and the lives of their crey.. A case in point 
was shown while the Portsmouth was at Fayal, in 1880, by a mer- 
chant ship bound from Rangoon to Liverpool. The captain said he 
was not satisfied with his chronometers, and wished to sight Pico to 
test them. At4 A. M. he found himself on the beach, the ship a 
total wreck and eight lives lost. Had this captain rated his own 
chronometers, an error of this magnitude could not have happened, 
and the course would have been laid for Liverpool, where he would 
have had a lighted coast on which to run his ship, without losing so 
many lives. 

As this subject *s of vital importance it certainly deserves full 
investigation, and, if found as valuable and reliable as the writer 
deems it, should be given, in all of its details, to the navy, and parti- 
cularly to the merchant marine, 

The proposition to establish rating stations in each navy-yard, at 
Hampton Roads, Port Royal and Key West, for the navy, has been 
before the Chief of Bureau of Navigation for some time, and last 
year I was informed that all that was now needed was an appropria- 
tion to put them in foree. As all of the yards have telegraphic con- 
nection, this can be accomplished at small expense. But this 
proposition refers only to the navy. Why should it not be carried 
far enough to tender its benefits to the merchant service? Would 
not the number of wrecks be decreased thereby, and thus prove a 
boon to that branch of the service by keeping afloat a few years 
longer the few ships we have now the name of protecting? If we 
cannot protect them in any other way, let us at least attempt pro- 
tection in this. ‘The practical working of this system would put in 
the hands of those most interested the means of checking chro- 
nometers whenever in port, checking the rates given them when 
they are put on board, and testing each chronometer as to its 
reliability before going to sea. ‘This last feature does not apply to 
instruments furnished the navy; but in the merchant service, where 


so many hired instruments are sent to sea, it becomes one of the 
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greatest importance. Evidence given in this way of the unreliability 
of a chronometer would send it ashore before any harm is done, and 
would throw on the hands of instrument-makers many chronometers 
that are now at sea. It would compel those who furnish instruments 
to furnish only reliable ones—and can any one doubt that such a 
course woul be of great benefit to all concerned in the safe naviga- 
tion of the sea? 

In order to use this proposition to the best advantage, it is 
proposed to establish in each maritime city of importance, in 
the Custom House, an office, in charge of an officer of the Navy, 
with the number of assistants deemed necessary for the duty shown 
hereafter, for the purpose of giving accurate time to the place and 
shipping, reliable rates for chronometers to all ‘applicants; to dis- 
tribute or sell, as the case may be. the charts, sailing directions, light 
lists, notices to mariners, and other information that is now pre- 
pared at great expense by the naval authorities; and thus, the infor- 
mation put in shape by naval officers will be put in the hands of 
those desiring it by the same authorities. ‘The Navy is now furnish- 
ing a portion of this information, but it is not furnished through 
naval channels, instead of which, it is found in all sorts of establish- 
ments. In many cases the charts are not corrected; the light lists 
and notices to mariners never received. The time furnished will be 
that of the Naval Observatory, the time signal that denoting Wash- 
ington noon. As everything will be referred to the meridian of 
Washington, no complications can arise. The reliability of this in- 
formation will certainly be strengthened by passing through such an 
office, the reputation of naval work furnishes sufficient guarantee 
of that fact. The assistants proposed are to board and obtain from 
each incoming ocean vessel such data as may be deemed of import- 
ance by the Bureau; they will glean from the officers and log-books 
all matters relating to the routes taken, winds, weather, currents, 
storms, icebergs, limits of Gulf stream and other phenomena, which 
when collected and prepared for general use by the Hydrographic 
office will receive the approbation of those who best know its useful- 
ness. By personal solicitation, data can be obtained which would 
otherwise be lost, data of great importance which enters into every- 
thing pertaining to the sea. How much information that appears 
each day in the newspapers would appear if it were not for the zeal 
displayed by the reporters ; it is now proposed that a little of such 
zeal shall be utilized for the benefit of the navy and merchant 
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marine. ‘lhe result can even now be foretold by comparing this pro- 
position with the benefits and success following the zeal displayed 
in other work performed by the navy. 

As the army furnishes for the benefit of the country the weather 
reports, so the navy could furnish time and the valuable hydrographic 
data proposed in this article, which will be received with as great 
favor, and aid the great work of building up the merchant maiine, 

The benefits arising from this proceeding will eventually be of 
incalculable value to the navy. That time and aids to navigation 
are furnished is a matter of great importance to the merchant 
marine, but the fact that the navy is furnishing them for its benefit 
will show that its interests are in the hands of a branch of the ser- 
vice keenly apprecidting its necessities and working for its advance- 
ment; show that its welfare is intimately connected with that of the 
navy, and the interest taken and the work done will be returned in 
the way most desired, the building up of the navy. When the 
Chambers of Commerce, the Boards of Trade and Underwriters, 
backed by the shipping interests of the country, demand a navy, the 
people will then see that this branch of the public service is one of 
the great essentials to the prosperity of the merchant marine, and the 
navy will be built; that protection that capital demands will be as- 
sured, and that intimate relation with the merchant marine on which 
our life and prosperity depend, will then exist; the bond of union 
will grow stronger each year, until the sails of our merchant marine 
shall whiten every sea, aud a navy commensurate with such a power- 
ful nation shall afford protection in every port. 




















PROFESSIONAL NOTES. 


ON EXPLOSIVES. 
EXPLOSIVE GELATINE.* 


For more than a decade there has existed in Europe an active rivalry between 
the advocates of Nobel’s dynamite and Abe!’s gun cotton asa military explosive. 
While Austria, France, and Russia have adopted dynamite almost exclusively, 
England uses compressed gun cotton only. In Austria, owing to the active 
efforts of Lenk and others in favor of gun cotton, the decision to introduce 
dynamite into the regular armament of her troops was reached only after long 


trials and a very searching inquiry. The reasons which led to this decision 
were, (1) That as dynamite was made in Austria for industrial purposes it 
could be readily purchased, while it would be necessary either to import gun 
cotton from England or construct very expensive works for its manufacture 
if it were to be used ; (2) Dynamite costs less than gun cotton; (3) Dynamite 
being mealy, can be used in any shape when wanted for service, while it can 
be readily bought or exchanged, in convenient form and quantities. As gun 
cotton on the contrary is rigid, it is impossible to alter its shape from that which 
it possesses, to adapt it to any other purpose than that for which it was originally 
designed. 

When this subject was under consideration the Austrian committee failed to 
take into account the effects of water upon the permanency of dynamite, or 
the effects of projectiles in passing through it, or of the general conditions under 
which it loses its nitro-glycerine by exudation. They also ignored the fact 
that compressed gun cotton explodes through the action of a powerful ful- 
minate, even when saturated with water, and that when in this condition it is 
insensitive to fire or to the impact of projectiles fired even at short distances. 

Having adopted dynamite as the military explosive, and having decided to 
purchase it instead of making it, the committee next proceeded to investigate 
the properties of the explosive more fully, in order to determine what qualities 
the article to be bought should possess and what tests it should satisfy. While 
working on this problem various dynamites were prepared, among others 
Nobel’s cellulose dynamite, which was found to be insensitive to the 
Shocks of projectiles when it was moistened with 15 to 20 per cent. of water, 
but which was abandoned because the nitro-glycerine exuded from it on the 
least application of pressure ; and gun cotton dynamite, which seemed to possess 
all the desired requisites. This last, however, was found to be so difficult to 

*Translated from Ftudes sur la Gélatine explosive by Paul Barbe, with additional 


notes. Barbe's work is a resumé of Capt. Hess’s paper, vide Proceedings Naval In- 
stitute, Vol. V., p. 24. 
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manufacture on a large scale that it also was abandoned except for use ip 
fuzes for detonating frozen dynamite. 

At this time Nobel brought to the notice of the committee his new explosive 
called explosive gelatine, and they were so favorably inclined to it that they 
subjected it to a series of very exhaustive trials, which demonstrated its extreme 
fitness as a military explosive, since it is easily made, is extremely stable, very 
powerful, readily molded, perfectly insensitive to blows, friction, the greatest 
pressure and the shock of projectiles, and with difficulty exploded by ordinary 
exploders. 

The methods by which this explosive may be made have been described by 
Prof. Munroe.* Of these methods the one adopted in practice is that of dis- 
solving the collodion cellulose directly in the nitro-glycerine, to which camphor 
has been added, by the aid of the heat of a water-bath, and this process is used 
at the Torpedo Station, a quantity being made there in 1880 in which 10 lbs. 
9 oz. of nitro-glycerine, 14 oz. of soluble gun cotton,and 7.6 oz. of camphor 
were used. The plain gelati.e had, therefore, the percentage composition of 

2.35 per cent. of nitro-glycerine and 7.65 per cent. of gun cotton, while the 
camphorated gelatine consisted of 96 per cent. of plain gelatine and 4 per 
cent. of camphor. In making this explosive gelatine the camphor was mixed 
with the nitro-glycerine, which readily dissolved it, and the mixture was heated 
in the water-bath to 80° C., when the gun cotton, carefully picked and carded, 
was added and stirred in. Care was taken not to heat too high or too long, as the 
nitro-glycerine decomposes at 100°. The cotton too was added all at once, as 
the mass was found to gelatinize so quickly that no cotton could be added after 
the first lot was stirred in. Since this time considerable quantities have been 
made at the station with complete success, and while it has only been used for 
experimental purposes, its adoption into the services is only a question of time. 

Although at the Torpedo Station it has been found that explosive gelatine 
may be successfully exploded by a detonator containing 35 grams of fulmina- 
ting mercury, and that a detonator of compressed gun cotton never failed to 
explode it, yet the committee found such great difficulty in tiring it completely 
that they were led to invent a special fuze for this purpose. Having found 
that exploders containing 2 grams of tulminating mercury, cartridges of com- 
pressed gun cotton, or a fuze of gun cotton with 75 per cent. nitro-glycerine, 
failed to explode explosive gelatine with certainty and completeness, they set 
about the improvement of the last-named fuze. On examination they found, 
as Champion and Pellet have pointed out, that gun cotton fibres are very un- 
equally acted upon in the usual process for making gun cotton. It was foun, 
for instance, that a cartridge of Abel’s compressed gun cotton contains every 
variety of nitrified cotton from the trinitrocellulose to pure cellulose, and that 
these inequalities existed to a greater extent in the gun cotton prepared at 
Kirtenberg after Lenk’s method. Therefore the chemists Siersch and Roth 
gave up these methods and employed Girard’s,in which the cotton is first 
reduced toa fine soft powder by treatment with dilute sulphuric acid, after 
which it is subjected to nitrification. They thus obtained a gun cotton whose 
explosive force and chemical reactions indicated it to be a nitrocellulose of a 


*Proc. Naval Inst., Vol. V., p. 2. 
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high order. This special gun cotton, called nitro-hydrocellulose, is a pulver- 
ulent, mealy body, soft to the touch, and which when examined by the micro- 
scope stil] shows the original structure of the cotton. It absorbs and retains in 
its pores less nitro-glycerine than Abel’s pulverized gun cotton, but it shows 
no tendency to produce explosive gelatine when thus mixed. 

A mixture of 60 parts of nitro-glycerine and 40 parts of nitro-hydrocellulose 
was adopted as the normal composition of the fuze sought. This mixture 
can be given a greater density than one made with Abel’s gun cotton and nitro- 
glycerine, so that 20 grams of it can be used in military fuze cases which will 
not hold more than 15 or 17 grams of the other. 

Nobel’s gelatine prepared as above described with 10 per cent. of gun cotton 
and with 4 per cent. of camphor added to it, is an elastic, transparent and light 
yellow solid; density 1.6. It may be cut and subjected to a pressure of 22.000 
lbs. per square inch,and preserved at temperatures of 50° to 60° C. (122° to 160° F.) 
without exuding any nitro-glycerine. In contact with fire it burns quietly and 
behaves like dynamite ; it has been exposed for eight consecutive days to a tem- 
perature of 70°C. (158° F.)without showing any traces of decomposition. A sample 
of several rams was placed on a watch-crystal and heated six orseven hours 
daily for two months, after which time about one-haif of the camphor and a 
smal] quantity of the nitro-glycerine were found to have been evaporated. 
The conditions of this experiment were peculiarly favorable for the evaporation 
of the camphor, which was not nevertheless complete. This can be ascribed to 
the gelatinous condition of the body, which thereby prevents the vaporization 
of the bodies it holds in solution. 

When pure gelatine is slowly and gradually heated it explodes at 240° C. 
(464° F.); the same result follows ifsuddenly exposed to this temperature. If it 
contains 4 per cent. of camphor it does not explode at the exploding point of gun- 
powder, 300° or 330° C. (572° to 626° F.). If the temperature is raised still higher 
it gives off sparks and burns quietly. The same result is obtained when it 
contains more than 4 per cent. of camphor. If the temperature is raised 
suddenly to a very high degree it can be made to explode, but in defauit of 
instruments this degree could not be measured. This new explosive can 
therefore sustain very powerful mechanical blows, since before it can be 
exploded it requiresa relatively extremely high temperature. Its physical 
condition and want of porosity contribute to make its detonation difficult, con- 
sequently the quantity of heat necessary to insure the explosion of the mass 
should be very great. This explains why gelatine resists blows better than 
normal dynamite. 

Explosive gelatine with or without camphor takes a milky appearance after 
prolonged exposure in water, without sensibly increasing in weight. When 
dried it resumes its ordinary appearance, but the water in which it was immersed 
shows that the mass has lost some of its camphor and nitro-glycerine. These 
experiments show that explosive gelatine can be transported and kept in 
water, since the effect of water is only on the surface. After a small quantity 
of the camphor and nitro-glycerine has been dissolved in the liquid the gun 
cotton alone remains, which forms a coating, thereby preventing any further 
permeation of the water through the mass. 
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In order to study the effect of heat on the new explosive, 2) grams of 
gelatine with 4 per cent. of camphor were placed in one eprouvette, and a like 
quantity of nitro-hydrocellulose impregnated with nitro-glycerine in the 
other. The eprouvettes were exposed to a constant temperature of 70° C. (158° F.) 
Nitrous fumes were evolved from the nitro-hydrocellulose forty-eight hours 
after the commencement of the experiment, and from the gelatine seven days 
after heating it. Since normal dynamite often evolves nitrous fumes when 
heated to 70° C., we can assert that the new explosive and the fuze composition 
intended for it offer as much security as it, and we know that the military 
committee has preserved dynamite in magazines for more than nine years 
without its showing any trace of decomposition. 

Since camphor belongs to the family of turpentine oils, it is well to be assured 
that it will not ozonize the air like the others, as the ozone might in time de- 
compose the nitro-glycerine. To determine this three balloons were carefully 
selected, each of a capacity of two litres. The first contained several drops 
of turpentine, the second 10 grams of camphor, and the third only air. A 
piece of paper impregnated with iodide of potassium and starch was suspended 
by a platinum wire and inserted in each of the three balloons. In the course 
of fifteen minutes the paper in the turpentine balloon began to color and was 
deep blue at the end of one hour. The paper in the other two balloons 
colored slowly and uniformly after exposure for three days, the discoloration 
being due, in both cases, to the ozone normally in the air. We can therefore 
conclude that camphor does not ozonize the atmosphere. 

Explosive gelatine, with or without camphor, resists cold better than nitro- 
glycerine and silicious dynamite. When frozen it becomes more sensitive to 
blows than before, which proves the influence of its physical condition on its 
sensitiveness. It is melted much easier than dynamite and without exuda ion. 
In detonating, explosive gelatine produces less smoke than dynamite and gives 
a sharper report. 


Record of Experiments. 


hese experiments were made to determine : 

I. What would be the effect of a ball fired from a distance of 25 metres upon 
the gelatine, either soft or frozen, containing different proportions of camphor, 
or after having been exposed to a temperature of 30°-40° C. for several days. 

II. The comparative destructive effect of gelatine and dynamite upon wooden 
beams and iron plates. 
Ill. The action of water upon gelatine. 
LV. The effect of the explosion of one charge upon others in the vicinity 
V. The difference between the new and old fuzes. 
VI. The resistance of the gelatine to the blows of a dynamometer hammer. 

l. Effect of Projectiles. The gelatine was placed in a box of sheet iron, 4 mm. 
thick, against a 10 mm. plate of iron, with wood backing. The shots were fired 
from a Werndl gun at a distance of 25 metres. Four shots were fired into soft 
gelatine,4 per cent. camphor, with the same results—no explosion, no inflamma- 
tion. The shots in the rebound knocked off the lid of the box, the gelatine was 
scattered, but gathered and replaced. The fifth shot was into gelatine with but 
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1 per cent. camphor, with the same result. The iron plate was now removed 
that the effect of shots fired in rapid succession upon the same charge might be 


observed. © ts 6 and 7 were fired almost simultaneously; the tracks of th 


yullets coincided, and it miAy ssumed that the same particles of the charge 
u 

were successively struck by the tw projectiles There was no « x ph sion nor 
infammation, but the box was rendered unserviceable. A new box having 


been substituted, shots 8,9, 10 and 11 were fired, the last two almost simul- 
taneously, with no difference in the results. Shots 12 and 13 fired rapidly into 
the same material were followed by asmall local explosion. About five-sixths 
of the gelatine was recovered ; and examination of the wooden backing showed 
that the explosion had been very insignificant and of no effect, while all the 
material lost had not been detonated 

The firing wa» then continued against frozen ge ne, the iron plate having 
been replaced. Shot No. 14 into gelatine with 4 per cent. of. camphor produced 
an explosion by which the target was demolished. Shot No. 15 into gelatine 


with 1 per cent of camphor, the iron plate having been removed, produced an 
| | 


' 

imperfect explosion \ thin w len plank having been placed in front of th 
box, shot No. 16 was fired with no explosior More than 400 shots were fired 
in the same manner under different circumstances against soft gelatine with 
either 1 or 4 per cent. of camphor, and against frozen gelatine with 2 or 4 pe 
cent. of camphor, without « il ny explosion 

From these the following ! ions may be drawn: 

a. Camphorated explosive gelatine resists the shock of projectiles perfectly, 


provided it is not frozen, even under the most unfavorable conditions, since it 
was struck normally whet inst an iron plate. 
b. It becomes sensitive when frozen, and can then be expl vied by the shock 


of proje ctiles 


¢. A plank of wood interposed tween the case containing f n gelatine 
and the projectile will be sufficient to prevent its explosion. 

d. When the gelatine is supported by wood instead of iron it is insensitir 
to repeated shocks from p! t ind seems to be perfectly secure, provided 


it contains 2 per cent. of camph 


ée. Under the last condition d with not less than 2 per ecnt. of camphor, 
frozen gelatine also resists the shock of projectiles 


It remains to be seen if the camphor can be easily evaporated from the gela 


tine and so allow it to become sensitiv 
Gelatine with 4 and 1 percent. of camphor in parallelopipeds 26 mm. thick 
was placed upon the surface of a sieve provided with means for renewing thi 


surrounding air, exposed for forty-eight hours to a temperature of 40° C. (104° F.) 
and then tried. Shot No. 17 fired into the above gelatine with 4 per cent. of 
camphor with an iron backing produced no inflammation and no explosion. 
Shots Nos. 18,19 and 20 fired against the above gelatine with one per cent. of 
camphor, iron backing, no explosion. The loss of camphor by evaporization 
under ordinary temperatures does not apparently diminish the insensitiveness of 
the explosive. Moreover, it will always be possible to put enough camphor into 
the gelatine to be certain that, after evaporation, there will be at least 1 per 


cent. in the mass. 
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Shot No. 21 fired against ordinary gelatine, without camphor, supported by 
wood—explosion and complete destruction of the target. This may be regarded 
as proof positive of the previous experiments. 

Il. Destruction of Beams by Gelatine. The breaking effect upon wooden beams 
affords a sure method of determining the powers of different explosives; the 
Committee therefore used a sound spruce beam, 2203232 cm., supported on 
two beams 160 cm. apart. The explosive, in a case 32 cm. long and twice as 
broad as deep, was placed on top of the beam and fired by means of a fuze. As 
the tests were to be comparative the best dynamite was necessary ; this was 
made, using 72 per cent. of the best quality of nitro-glycerine and carefully se- 
lected sand. It was tested by means ofits crushing effect upon leaden cylinders; 
ordinary dynamite reduced them from 20 to® and 13 mm., while dynamite so pre- 
pared reduced thein to 6.8, 7.2 and 7.6 mm.; it was therefore of a superior 
quality. Theexperiments resulted as follows: 

1. 780 grams soft dynamite, with ordinary fuze of gun cotton saturated with 
75 per cent. nitro-glycerine and a capsule of one gram of fulminate—fracture 
complete. 

2. 610 grams soft gelatine, 4 per cent. camphor, with new fuze of 30 grams 
nitro-hydrocellulose—fracture complete. 

3. 560 grams of the same with same fuze; beam 189 cm., space between 
supports 126 cm.—rupture complete. 

4. 560 grams soft dynamite. with new fuze; beam as in 3—fracture com- 
plete. 

5. 560 grams soft dynamite with ordinary fuze; beam as in 3—almost 
fractured. 

The fourth and fifth trials were made to ascertain the effect of the different 
fuzes. The effects were in reality but little different, and it may be said that 560 
grams is the minimum charge of this quality of superior dynamite, while it 
would not do to use less than 780 grams of ordinary dynamite. These ex- 
periments show that characterizing the explosive force of the superior dyna- 
mite by 5, that of ordinary dynamite should be 4; and that 4 per cent. cam- 
phorated gelatine is certainly much stronger than the superior dynamite, and 
for equal weights of charges exceeds ordinary dynamite by more than 25 per 
cent. 

Destruction of Iron Plates. These were 16X16 cm. or 1632 cm. and 
from 9 to 40 mm. thick. The charges were inclosed in parchment paper, those 
of dynamite in cylinders, those of gelatine in prisms, and were 21 cm. long to 
prevent the fuzes having any effect upon the plates. The only fuze used con- 
tained 20 grams of the composition in the usual tin case. The charges were 
placed in the center of the plates, which were supported by pieces of wood % 
cm. apart; they projected about 5cm. beyond the edge, and to this end the fuze 
was attached. The charge of dynamite being cylindrical was not in absolute 
contact except on its periphery, and in order to make them comparable, the 
charges of gelatine were arranged with one edge of the prism in contact with 
the plate. This was thought to be rather disadvantageous than otherwise to 
the latter. That part of the charge which projected beyond the plate has been 
neglected in the weights given below. To find the entire weight consumed 
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the figures given must be multiplied by 4 and the weight of the fuze then added. 
In these trials one gram of fulminate was used for the fuze charge with the 
superior dynamite. Four triais with 190 grams of 4 per cent. camphorated gelatine 
were made; in each case the fracture was complete. Nos. 5,6,7, and 8; 100 
grams dynamite; complete fracture in 5 and8; in 6 and 7 the plates were 
split and bent. Nos. 9, 10,11, 12; 80 grams gelatine. Fracture in 9 and 10. 
In 12 a piece under the charge was driven out. In 11 the plate acted as in 6 
and 7 ; from which it will be seen that while 100 grams of gelatine were 
necessary to insure fracture, 80 grams of it had the same effect as 100 
grams of superior dynamite, an advantage of 25 per cent. Nos. 13 and 14; 
100 grams frozen gelatine—complete fracture. Not having more frozen 
gelatine the trials with 80 grams were omitted, but it may be taken for 
granted it is at least as powerful as soft superior dynamite. 

The experiments were continued with plates of iron 26 mm. thick. Nos. 15, 
16 and 17; 120 grams of gelatine. The plates were considerably bent and 
split in 15 and 16—complete fracture in 17. Nos. 18, 19, and 20; 160 grams 
of superior dynamite. Complete fracture in 18; bent and split, in 19 and 20. 
Nos. 21 and 22; 160 grams of gelatine—complete fracture. The experiments 
demonstrate that if the eifect of the dynamite be represented by 100, that of the 
gelatine would be 125, and that 160 grams is the minimum charge for 
breaking this plate with certainty. The trials were continued with plates of 
40 mm., but it is well to note that while the plates of 13 and 26 mm. were 
fibrous, those of 40 mm. were of granular iron and therefore of less resistance. 
Nos. 23 and 24; 160 grams of gelatine—complete fracture. Nos. 25 and 26; 
190 grams of superior dynamite; complete fracture in No. 25, partial frac- 
ture in No. 26, showing the same difference in the relative force. 

In order to be certain whether frozen gelatine in very long packages could 
be entirely exploded, it was made into charges 63cm. long and 16X16 cm. 
cross section, weighing 190 grams. The fuzes were also frozen, having been 
in afreezing mixture for ten days together with the gelatine to be tested. 
Plates of 16 cm. were used, the supports being 10cm. apart. The space between 
the supporting beams being less than in the previous experiments, the explo- 
sive had a greater resistance to overcome, and therefore the charge was 
increased to 190 grams. The fuze was attached to the projecting end of the 
charge and supported by a piece of wood. Nos. 27 and 28—complete fracture. 
No. 29; the experiment was repeated with 250 grams of superior dyna- 
mite ; fuze not frozen—complete fracture. We thus find the same proportion 
here as before between the weights of the gelatine and the superior dynamite 
for equal effects. From these experiments on iron plates we conclude that for 
equal weights, explosive gelatine has 25 per cent. greater force than the best 
dynamite ; that the following charges are necessary to ensure te fracture of 
the plates 


100 grams for plates 13 millimeters thick 

160 as 26 ' 

190 ws 40 
and that the freezing of gelatine and its fuze does not diminish its explosive 
force even when elongated to 63 cm 
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III. Effect of Water on Gelatine. Twocartridges of 133 grams,21 cm. in length, 
were placed without any cover in a tank containing 50 hectolitres of water. 
Two others, also exposed, but in a bag to prevent their being lost, were 
immersed in the Moldau, secured to a stone in mid-stream. After an exposure 
of 48 hours, the gelatine containing 4 per cent. of camphor was removed from 
the water. ‘The surface had become whitish and opaque and covered with a 
milky coating about 0.5 mm. thick, but no exudation was observed, and the 
cartridges weighed the same. After a short exposure to the air they resumed 
their original appearance, and the milky covering disappeared. The experi- 
ment against iron plates was then repeated with some of this gelatine, the 
fuzes used not having been wet. Nos. 30 and 31; 100 grams of gelatine: 
plates of 13 mm.—completely broken. Explosive gelatine therefore does not 
seem to lose any of its force by prolonged contact with "water, and always has 
a force equal at least to that of superior dynamite. 

LV. The Effect of Shocks transmitted by Neigh boring Exrplosives These 
experiments were made to ascertain if explosive gelatine was less sensitive than 
dynamite to the shocks of neighboring explosives The charges were cylin- 
drical in shape, 8 cm. in diameter, 16 cm. long, and weighed 1 kilo. each; the 
usual fuze was used and the charges were tied to iron plates. No. 32; charges 
of gelatine with 5 per cent. camphor, 25 cm.apart. The ignited charge exploded 
and broke the plate, while the other charge was scattered but not exploded. 
No. 33; charges of ordinary dynamite, 35 cm. apart Both charges exploded 
when one was ignited and both plates were broken. It follows that explosive 
gelatine is less sensitive to shock than ordinary dynamite. 

V. Experiments with the New Fuze. Experiments were made by the Austriat 
committee, which showed that the new fuze is the only one which will detonate 


with certainty explosive gelatine and develop its full force. Some of the fuzes 


were composed of from 15 to 17 grams of Lenk’s gun cotton impregnated 


with 75 per cent. nitro-glycerine; others of from 19 to 20 grams of nitro- 
hydroceliulose impregnated with 60 per cent. nitro-glycerins They were in 


1 upon 


tin cases, with one gram fulminate placed in the cover, and were fire 
rectangular iron plates 5,6 and 7 mm. thick, resting upon wooden beams 

No. 34; plate of 5 mm.; new fuze. The plate was pierced with a single 
circular hole, like a rivet hole, the diameter of the cylinder. 

No. 35; plate of 5 mm.; old fuze. The plate received an elliptical indenta- 


I 
tion and crack and was considerably bent, and could easily hay een broken 


in two pieces. Less force,and above all less suddenness, was indicated as com 


pared with No. 34. 


No. 36: plate of 5 mm. ; old fuze lat split and bent, but not br ke n 
No. 37; plate of 6 mm.; new fuze. Plate pierced with a neat round hole. 
No. 38; plate of 9 mm.; new fuze. Plate pierced with an elliptical hole. 


This shows that the new fuze has the same effect on plates of 9 mm. as the 
old fuze on plates of 5 mm. It is therefore superior and obtains from ex plosives 
all the force they possess. The old composition is also unsatisfactory because, from 
wantof uniformity in the gun cotton,a portion of it gelatinizes in contact with the 
nitro-glycerine, forming small lumps which diminish the suddenness of the 


explosion. 








PROFESSIONAL NOTES. 4Si 


Frozen fuzes were next compared with soft fuzes, each containing 30 grams 
comp< sition. 

Nos. 39 and 40; plate of 9 mm.; new fuze, frozen. The iron was consider- 
ably cracked. 

Nos. 41 and 42; plate of 9 mm.; new fuze, not frozen. The plate was neatly 
pierced. Frozen fuzes therefore appear to have less effect than fuzes not 
frozen. 

VI. Eifects from the Hammer of a Dynamometer. Dynamite imbedded in silica 
behind planks was exploded by a projectile fired at 1000 paces, while the same 
projectile had no effect on the gelatine even when supported by an iron plate. 
These figures clearly indicate that camphorated gelatine is much more insensi- 
tive to blowsthan normal dynamite. The experiments with the hammer do not 
show any regularity in their results and the details are omitted. They should 
be repeated. Still we have found that dynamite explodes from the shock of a 
blow of .45 to 1 kilogrammeter, while the force of the bammer must exceed 2.5 
kilogrammeters to explode gelatine containing from 1 to 10 per cent. of cam- 
phor. From these facts we conclude that camphorated gelatine may be safely 
used for charging shells, though direct experiments alone can decide this with 
certainty. 

Resumé. 

An explosive suitable to military purposes must satisfy the following require- 
ments : 

a. The greatest force and suddenness for unit weight and volume. 

b. Comparative insensitiveness to blows and to the shocks of neighboring 
explosives; and yet enough sensitiveness to be exploded by an easily made 
fuze. 

c. Moderately inflammable ; and explosion should not follow too quickly after 
flame has been applied to it 

d, Stability under the varying conditions of storage and transportation in all 
seasons. 

e. Of easy manufacture by inexpensive plant. 

Upon this basis the following comparisons of dynamite, compressed gun 
cotton with 15 per cent. water, and camphorated gelatine, are made : 

a. Force. The foregoing experiments show, the density of dry compressed 
gun cotton being 1, with about 15 per cent. water the volume does not change, 
but the density hecomes 1.16 In this state its force for equal weight is decidedly 
inferior to that of ordinary dynamite. Explosive gelatine with 4 per cent, 
camphor has for equal volumes over 25 per cent. more force than the best dyna- 
mite. Gelatine has therefore for equal weights 25 per cent. greater force than 
wet gun cotton and 75 per cent. greater force for equal volumes. The advan- 
tages gained are obvious; for the transportation of a given amount of explosive 
force fewer horses and wagons will be required; for the storing, smaller, less 
expensive, and more easily sheltered magazines may be used. For the defense 
of railroads, for use in torpedoes and shells, explosive gelatine will be especially 
valuable, and on account of its greater density and power far superior to either 
dynamite or compressed gun cotton. 
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b. Resistance to Shocks. The addition of 4 per cent. of camphor to gelatine 
decreases its sensitiveness in about the same proportion that that of gun cotton 
is diminished by adding 15 per cent. of water. Recent experiments in England 
demonstrate that entire lines of torpedoes containing gun cotton can be 
destroyed by countermines of the same material. It is well to notice that 
compressed gun cotton, containing 15 per cent. of water, can be completely 
exploded by a fuze of gun cotton, while the experiments have shown that this 
fuze will not detonate explosive gelatine. But the insensitiveness of gelatine is 
increased according to the increase in the percentage of camphor, hence it will 
be possible so to load submarine mines with the new explosive as to defy the 
attacks of countermines loaded with compressed gun cotton. 

In consideration of its insensitiveness, gelatine seems to be a convenient ex- 
plosive for loading shells. When shells are loaded with dynamite it is neces- 
sary to reduce the percentage of nitro-glycerine in the dynamite to 50 per cent. in 
order to avoid explosion in the chamber of the gun. This would not be neces- 
sary with gelatine, and its force need not be diminished. When shells are now 
fired against the armor of ships they explode without effect, so that solid shot 
only are used. But with the new explosive, so insensitive and powerful, shells 
may come into use again. They may be provided with a massive head, and 
their explosion after penetrating would produce considerable effect. 

But what fuze will be used? May not this fuze be too sensitive? Would 
not its presence vitiate all the advantages gained by the insensitiveness of the 
gelatine? This also applies to torpedo charges, for although neighboring ex- 
plosions have no effect on the gelatine, yet they might affect its fuze. Experi- 
ments must decide this. At present it seems certain that its gelatinous consis- 
tency and elasticity preserve it from the shocks of neighboring explosions. It 
might be possible to so arrange a fuze in a special case that it would not be 
affected by neighboring explosions. When frozen it loses a little of its in- 
sensitiveness, but it is certain that the new explosive is as insensitive to the shock 
of projectiles as wet gun cotton, and much more so than ordinary dynamite. 

c. Effect of Flame. It is difficult to inflame wet gun cotton, it must be dried 
first. Gelatine on the contrary burns in contact with flame as easily as, and in 
the same way as, dynamite. It is probable that gelatine, like dry gun cotton, 
will explode after being set on fire, if in large masses. Since gelatine is unaf- 
fected by water, it may, perhaps, be stored in barrels partly filled with water 
It will then be as safe as wet gun cotton, and superior to ordinary dynamite. 

d.+Stability—In reference to explosive gelatine it is necessary to consider if 
its camphor is apt to evaporate, and if the nitro-glycerine and gun cotton of 
whieh it is formed is likely to be affected by long storage or by transportation. 
These experiments have demonstrated that even under the most unfavorable 
conditions the loss of camphor by volatilisation is not sufficient to materially 
diminish its insensitiveness; moreover, it would not be very inconvenient to 
arrange the cases so as to prevent this action of the air. As it is, plain gelatine, 
ever without any camphor, resists shocks of the hammer of a dynamometer in- 
finitely better than dynamite. The experiments also show that gelatine is at 
least as stable, chemically, as dynamite, and that the camphor does not modify 
this property. Every explosive made of nitro-glycerine compounds requires 
above all that the nitro-glycerine should be carefully made. 
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We do not know how much longer it will be thought necessary to subject 
this new explosive to tests. But from the very first appearance of this new ex- 
plosive we have erred in being too timid, and time has shown that they were 
right who recommended it. All tha’ uas been said about the chemical stability 
of explosive gelatine applies also to the new fuze, which is otherwise as conve- 
nient as the one actually adopted in the Austrian army. 

e. Effect of Water. As water appears to have no effect on explosive gelatine, 
it may be mixed with water for security in transportation. Gun cotton cannot 
be left in water, as it becomes impregnated to such an extent that its explosion 
is impossible; on the other hand, it is extremely difficult to keep it at a proper 
degree of humidity. Dynamite deteriorates if left in water fora long time. Here 
then is another proof of the superiority of the new explosive over the other two. 

f. Manufacture and Sale. Nitro-glycerine compounds have supplanted gun 
cotton as an explosive for industrial purposes on the Continent and even in Eng- 
land. In Austria there is no factory for making compressed gun cotton, so that 
if the latter is adopted the government will be obliged to build works, or provide 
for its importation. This inconvenience does not apply to explosive gelatine, 
although it contains gun cotton, because very little gun cotton is required to 
convert nitro-glycerine into gelatine, and the existing works are already of 
sufficient capacity to produce all that may be required. 

From all these facts the following conclusions may be drawn: Explosive 
gelatine is the most powerful explosive used at present; it can be made more 
or less sensitive at will; it does not explode when struck by a projectile; it can 
be kept under water; its chemical stability is sufficient, and it can be supplied 
at a price not exceeding that of Abel’s gun cotton, 

Although not the ideal military explosive, this explosive gelatine may be 
said to fulfill all the requisite conditions much better than compressed gun 


cotton. 
W. H. BEELER, Lieut. U.S. N. 





GUM DYNAMITE, OR EXPLOSIVE GELATINE* 


After narrating at length the history of the dynamites, and describing in full 
the method of manufacture of gum dynamite, and relating Capt. Hess’s experi- 
ments with it, which have been fully treated of in preceding articles,t M. 
Moreau considers the effect of cold upon gum dynamite. 

It is found, unfortunately, that gum dynamite, like ordinary dynamite, be- 
comes frozen on exposure to cold, and in this state it is more sensitive to blows 
than when soft. The temperature at which it freezes is + 6° C. Fortunately, 
it is easily thawed without the slightest exudation of nitro-glycerine. The 
freezing does not diminish its force in the least, and, although its sensibility is 
increased by freezing, it is still less sensitive to blows than wet gun cotton, and, 
consequently, than ordinary dynamite. 


* Abstract of a paper by M. Auguste Moreau, in the Mémoires de la Société des Ingé- 
nteurs Civile, December, 1880. 
t Proc. Nav. Inst., Vol. V. p. 21, and Vol. VII. p. 473. 
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The method usually employed for thawing it consists in heating it in water 
baths made from saucepans of zinc, care being taken not to break the cartridges, 
When these pans are to be repaired they must always be washed with a mix- 
ture of alcohol and ether, to remove any particles of dynamite which may have 
adhered to them accidentally. When large quantities of gam dynamite, or of 
dynamite, are to be thawed, the process devised by M. Rutimann, engineer in 
charge of the work at St. Gothard, may be followed. He built double-bottomed 
wooden boxes, in which he placed a layer of manure covered with sawdust or 
mulch. On this was a grating covered with cloth, in which the cartridges 
were put. The heat of fermentation of the manure was generally found suf- 
ficient to thaw the cartridges, but when the cold was unusually great, small 
vessels of hot water, similar to those used in European railway cars, were im- 
bedded in the mass. In thawing dynamite, or gum dynamite, it should be re- 
membered that it is very imprudent ever to bring the cartridges in contact with 
svover, boilers, or steam pipes and the like. 

On comparing gum dynamite with other explosives we find that it is not 
only stronger than dynamite No. 1, but singularly enough it is more powerful 
than nitroglycerine itself. This isexplained as follows:* When nitroglycerine 
explodes the reaction may be represented by the equation 


2C;H,0,(NO,),;—6CO,+5H,0+6N-+0, 


by which it is seen that one atom of oxygen is not utilized. In the gum dyna- 
mite, 7 to 8 per cent. of gun cotton is added, which is certainly not as powerful 
as the nitroglycerine whose place it occupies, but it contains two combustible 
elements, carbon and hydrogen, which combine with this free oxygen. This 
chemical union consequently disengages heat and does work. This phenomenon 
has already been observed in glyoxylin, which is about 4 stronger than dyna- 
mite No. 1. Instead of an inert siliceous body, which absorbs a notable quan- 
tity of heat, being present, the glyoxylin contains combustible bodies which com- 
bine with the liberated oxygen. It is on account of the presence of the silica that 
dynamite Ne. 1, containing 75 per cert. of nitroglycerine, is only one-half as 
powerful as pure nitroglycerine instead of three-fourths. 

After M. Berthelot we know that the absolute effect of an explosive is 
generally proportional : 

1st. To the quantity of gas developed. 

2d. To the quantity of heat which the gas receives. 

Dynamite will not produce then but § of the gas given by the same weight 
of nitroglycerine and therefore only § of the heat also. In addition this last 
will be used in heating 3 of gas and } of silica. The gas then will not receive 
but fof the heat produced by the dvnamite, or } of 3} of the quantity which 
will be furnished by the same weight of nitroglycerine pure. Admitting then, 
what is sufficiently exact, that the specific heat of the silica is the same as that 
of the compressed gases, the dynamite will produce § x $x $=—32]j—4 (approx.) of 
the effect of pure nitroglycerine. 

In practice it has been found that in rock of medium hardness gum dynamite 
is not quite one-half more powerful than dynamite No. 1, but in the hardest 


* Compare Proc. Nav. Inst., Vol. V., p. 30. 
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rocks it is fully one-half more powerful. This shows that it is necessary to 
confine it closely in order to develop its full effect. Water tamping is sufficient 
to produce this result. 

The strength of this explosive has also been compared with that of dynamite 
No. 1, by the process devised by M. Colladon,* in which the material is ex- 
ploded in a cavity in a block of lead. In two experiments in which ten grams 
of each were used, while the gum dynamite enlarged the cavity to 450 cubic 
centimetres, the dynamite No. 1 only enlarged it to 300, showing again that the 
gum dynamite is 50 per cent. more powerful. 

In comparing the force of different explosives we must take into considera- 
tion the densities of each. These are 


Gunpowder, 90 to 1.00 
Dynamite, Nos. 2 and 3, 1.45 to 1.55 

. No. 1, 1.55 to 1.60 
Gum dynamite, 1.58 to 1.60 


Gun cotton, compressed, has a density of 1, but when we add 15 per cent. of 
water, while its volume remains constant, its density is raised to 1.16. In this 
state the force of an equal weight is sensibly less than that of dynamite No. 1. 
Gum dynamite possesses then, weight for weight, 50 per cent. more force than 
wet compressed gun cotton, and only 70 per cent. of the volume. 

Mr. MacRoberts has tabulated the weightof each explosive necessary to do 
a certain amount of work. Taking that done by one gram of gum dynamite as 
unity, we have :— 


1. gram of gum dynamite. 


1.10 ™ nitroglycerine. 

1.50 “ dynamite No. 1. 

2.15 ” dynamite Nos. 2 and 3. 
4.50 ad gunpowder. 


As gum dynamite costs in commerce 8 francs a kilogramme, while dynamite 
No. 1 costs but 6 francs, its use has been objected to on the score of expense, 
but as it will do fifty per cent. more work it is really as cheap, while if we con- 
sider that in blasting a less number of holes have to be bored, and that all other 
work is reduced in proportion, it is really much more economical. In fact it is 
found that in using dynamite No.1 there is a saving of 20 to 40 per cent. in 
labor and 15 to 25 per cent. in time over blasting powder. With gum dyn- 
amite, then, there must be a saving over dynamite No. 1. 

M. Moreau then proceeds to cite from the records of the engineers at St. 
Gothard and Stockholm, and in various mines of Germany and France, results 
which show the economy resulting from the use of this explosive. 


C. E. MUNROE, Prof, U.S. N. A. 


* Proc. Nav. Inst., Vol. V. p. 25. 
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BLASTING GELATINE AND GELATINE-DYNAMITE.* 


These new explosives have been tested at the Friedrich mine at Tarnowitz, 
in hard, compact rock, and it is found that blasting-gelatine is safer, more 
effective, and, notwithstanding its higher price (fifty per cent. more), it is more 
economical than ordinary No. 1 dynamite. The gelatine-dynamite is sold at the 
same priceas ordinary No. 1 dynamite, but is, it seems, not likely to replace the 
latter. It requiresastrong detonating cap, containing not less than eight grains of 
fnlminate of mercury, to develop the full force of explosion, and even then its effect 
is not greater than thatof ordinary dynamite. A series of tests of blasting gela- 
tine in blasting rock, extending over several months, were made at Mansfeld 
which proved the greater economy of the gelatine as compared with dynamite. 
In hard rock the saving in expense was one-third ; in soft rock it was somewhat 
less. Blasting gelatine possesses also the advantages of not being so easily frozen 
as dynamite and of being unaffected by water. Erplosions at the Rhein-Preussen 
Mine and at Leimbach near Mansfeld have thrown some doubt on the stability of 
blasting gelatine, as these explosions are said to have been spontaneous. This, how- 
ever, has not been clearly established. Blasting-gelatine is the explosive-gela- 
tine or gum dynamite of Nobelcontaining camphor. Gelatine-dynamite is ex- 
plosive gelatine mixed with nitrate of potash—Gun Cotton. It has been 
definitely proved that this substancc must be kept dry in order to give good 
results. C. E. M. 

* School of Mines Quarterly, V ol. III., No. 2. 
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AMERICAN GEOGRAPHICAL SOCIETY. 
BuLLETIN No. 2, 1881. A cruise along the northern coast of Africa, by 
Lt. Comdr. H. H. Gorringe, U. 8. N. 


ARMY AND NAVY GAZETTE. 

Dec. 3, 1881. The following extract is taken from‘a leading article upon the 
revision of naval uniform. “ We believe it is the general opinion in the service 
that either the so-called ‘full dress’ or ‘undress’ [social ?] coat should be 
abolished, keeping only one for all ‘dress’ purposes, and wearing epaulettes 
and ‘ gold-lace trousers’ for full dress occasions. A heavy and useless tax is 
put upon naval officers by making them have the two coats, for on most sta- 
tions the necessity for full dress seldom or never occurs; the coats lie unused in 
the cabin drawers or the chest for the whole commission, and are never seen, 
excepi when clothes-lines are rigged and the said uniform is displayed for air- 
ing purposes, this ceremony often showing, especially in small craft, that the 
coats, etc., are none the better for keeping. The first expense is considerable, 
and in many instances entirely useless, for officers are but flesh, and their 
measurements, as years go by, are apt to vary, while their coats remain as at 
first built, and the consequence is that at a full dress occasion on board a ship, 
suddenly and unexpected|y called upon, officers do not present that appearance 
which would lead the spectator to exclaim, ‘A thing of beauty is a joy for- 
ever.’” 

BROAD ARROW. 

NoveMBER 26, 1881. The United States Navy. 

“A'though the United States naval authorities are still disposed to defer the 
building of iron-clads until the ship of the future has been decided upon in 
Europe, they are yet bent upon making vigorous efforts toward constructing a 
fleet of swift unarmored cruisers. As with ourselves, however, the money 
difficulty isa serious one, and they have first to persuade Congress of the 
necessity of the case before they can construct the modest number of forty-one 
unarmored vessels, which they have reported should be built. Sbould this 
programme be appproved, the United States navy will then consist of sixty- 
two ships of all ciasses. Of the forty-one vessels which it is proposed to lay 
down, two are of 5300 tons and able to steam fifteen knots, six of 4200 tons to 
steam fourteen knots, thirteen of 3500 tons to steam thirteen knots, and twenty 
gunboats of 770 tons each to steam ten knots ati hour. It is recommended by 
the Naval Advisory Board that all but the gunboats should be built of steel, 
cuvered with wood, and sheathed, with copper. The gunboats would be 
eutirely of wood. All the cruisers are to be full rigged, and capable of sailing 
independently of their steam power; and they are designed to carry enough 
coals for six r dood full steaming. It is estimated that this programme will cost 


$31,000,000, and occupy eight years. The object of such a fleet as this is 
evidently to harass, and, if possible,destroy the commerce of an enemy. It can 
scarcely be planned with a view solely to the defence of her own commerce, as 
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the United States has very little left. In 1874 she had only 1,416,000 tons of 
merchant shipping, and now the tonnage is probably even less. It was in that 
year that Admiral Porter, in his evidence before the Committee of Congress on 
the decline of commerce, said that ‘in case of war with either France or Great 
Britain, the American power would be exerted inct ng up their commerce.’ 
The present relations between these countries and the United States are all that 
could be desired, and we trust that nothing wil! ever occur to disturb the cor- 
diality that exists between our cousins across the Atlantic and ourselves. Bat 
it would be unwise for us to reckon upon our present friendship as a perma- 
nent factor in the consideration of the precautions with which we should insure 
the safety of our mercantile marine, and the maintenance of our large ocean 
carrying trade. Admiral Porterin the course of the evidence from which we have 
already quoted, said,‘ Great Britain could not stand a war six months with the fleet 
of ships we could send out after her vesse!s. They would break her up root and 
branch, and that kind of warfare would be more likely to bring about peace 
than fighting with iron-clads or heavy war vessels.’ If America could do this 
seven years ago, What would she not be able to do with the proposed unar- 
mored fleet of high powered, swift steel cruisers? Speaking on the subject in 
1875, Sir Thomas Brassey—no mean authority—said, ‘ Our strength in unar- 
mored cruisers is still in excess of that of any other naval power. For every 
1000 tons of merchant shipping our fleet of cruisers contains 32 tons, while 
the proportion which the tonnage of the unarmored cruisers bears to every 
1000 tons of merchant shipping is in the French navy 14 tons, and in the Ger- 
man navy 4tons.’ At that time the corresponding proportion of United States 
cruisers was less than that of France. Since 1875 we have largely increased 
our unarmored fleet, especially in the item of swift steel cruisers, so that our 
position is better in that respect now than it was then. Besides which it must 
be remembered that since 1875 very few sailing ships have been built for the 
mercantile marine, while during the same time many of our sailing ships have 
been lost. These latter have been replaced by steamers,and more than replaced, 
for the steam tonnage built during the past three years is equal to that of the 
six years previous. Hence our mercantile navy is better able to take care of 
itself than it was, and our war cruisers are more numerous and better equipped. 
The programme of the United States Naval Advisory Board need not therefore 
terrify us even if it is accepted by Congress, which, considering the estimated 
cost, is doubtful. It is well, however, that the Admiralty should take a note 
of the speed which the Americans propose to give to their largest ships, as we 
fear our recently constructed cruisers have been somewhat deficient in that 
respect.” 

Cruiser Warfare. 

Commodore L. P. Semetchkin, who had control of the Russian cruiser ope- 
rations in America, in 1878, delivered a lecture recently upon this subject, in 
St. Petersburg. 

“In his opinion the cruiser question was a State question. Russia’s rival 
and enemy—England—was impreguable, so far as her navy was concerned—no 
European power could surpass her in that; but she could be both crippled and 
ruined by a regular series of cruiser attacks against her mercantile marine, her 
Indian coast, and her colonial possessions. Russian cruisers need not be very 
numerous, but they must be swift, carry extremely heavy armaments, and be 
furnished with a large capacity for the stowage of coal. They should be trained 
to act singly, like a Cossack picket, to look for no support, and to dispense with 
any base. The best cruising grounds he considered to be the Norwegian coast, 
the Atlantic and Pacific seaboards of the United States, both sides of South 
America, and, above all, the seas. He would have a cruiser bureav attached to 
the Russian Admiralty, where acareful record should be kept of the actual con- 
dition of the English marine, and the best routes for privateers, and whence, 
on an outbreak of war, every information should be forthcoming for the use of 
the cruiser captains. Maps showing the best cruising grounds were exhib- 
ited; these had been intended for the use of the cruisers in 1878.”’ 
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DECEMBER 10th. 

“The American Advisory Board on the Reorganization of the Navy, in their 
report just published, is of the opinion that ironclads should be built for the 
American navy, but not until after the thirty-eight unarmored cruisers, five 
steel 2000 ton rams, five torpedo gunboats, ten cruising torpedo boats, and ten 
harbor torpedo boats, which, at an estimated cost of twenty-nine to thirty-one 
million dollars, they recommend should be put in hand. As they calculate 
this programme will occupy eight years in being carried out, it is evident that 
the United States arein no great hurry for ironclads. One would have thought 
that their recent inability to back their views and intentions with regard to 
South American complications with a naval force, would have brought home 
forcibly to their perceptions that an ironclad fleet, at least equal to the combined 
fleets of the South American Republics, was a necessity for a power taking such 
a view of its duties and responsibilities as the United States has recently done. 
Perhaps the American people are also of this opinion, but the Naval Advisory 
Board 1s unable to suggest a type of ironclad which is likely to remain in 
fashicn up to the time the vessel is ready for sea. Hence, under these circum- 
stances, they do not feel in a position to advise any ironclads at all. The Ad- 
visory Board looks upon an ironclad ten years old as obsolete; and so in fact 
she is. But although obsolete, she would not be useless. The Inflexible was 
designed nearly eight years ago, but we do not suppose that in two years hence 
she will be a useless vessel; nordo we think that the Devastation, which was 
designed more than ten years ago, would be refused by the Americans if offered 
tothem. Itis true, we are not building Devastations now, simply because we 
have discovered a better type of ironclad; but we, nevertheless, have an idea 
that for many years to come, whatever improvements may be made in naval 
construction and gunnery, the Devastation, Thunder, and Dreadnaught will be 
able to render a very good account of themselves if required to do so.” 


CONTEMPORARY REVIEW. 
OcToBER, 1881. The carrying trade of the world. 
DecemBerR. Fair trade and free trade. 


EDINBURGH REVIEW. 
OcToBER, 1881. The fallacies of fair trade. 


ENGINEERING. 
OcToBER 7, 1881. The Jablochkoff system at the Paris Electrical Ex- 
hibition. De Meritens accumulating battery and magneto-electric machine. 


OcToBER 14th. The manufacture of projectiles. 

In this paper, read before the Iron and Steel Institute, Mr. J. Dav:dson, of 
Woolwich arsenal, points out the main features of the manufacture of projec- 
tiles in the Royal laboratory. Welsh iron was found to be the best material, 
but on account of its cost the ordinary mixture is composed of 30 per cent. 
‘Welsh iron, 30 per cent. old shell, 20 per cent. old guns, and 20 per cent. scrap. 
The consumption of iron in ordinary years varies from 5000 to 8000 tons. 
Hedges Electric Lamp, 

OcTOBER 21st. Modern British Ordnance, a paper read by Colonel Mait- 
land, R. G. F., Superintendant of the Woolwich arsenal, before the Iron and 
Steel Institute. 

In order that guns may be light, powerful and safe, the material from which 
they are made should possess the following qualities: uniformity, high elastic 
limit, strength, and capability of elongation, not forgetting cheapness. The 
wrought iron coils used in the Royal gun factory are made chiefly from wrought 
scrap. Railway scrap is preferred, and the more bolts the better; a proportion 
of puddied iron is also used, derived from old cast iron guns of the service. 
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Blooms of these materials are rolled into flat bars, piled with the scrap inside 
and the puddled iron outside, and rolled into bars of such section as may be 
required, 

The following is the process adopted of making steel. Suppose a new furnace 
ow e’s patent retort) is ready to our hands. The hearth where the metal has 

> lie is in the form of a shallow dish, with an inclinein every direction towards 
the tapping hole. To make an impervious bottom to this hearth, fine pure 
silicious sand is used, so that the smallest crevice may be filled. The furnace 
having been brought to an intense heat, a thin layer of the prepared sand is 
spread evenly overt the bottom, and subjected for more than an hour to the highest 
temperature attainable. The sand will now be set or caked. The furnace 
door is opened, and another Jayerof sand spread over. ‘This is repeated several 
times until a depth of from two to three inches is attained. It takes a whole 
day to make the bottom of a new furnace. 

rhe hearth being ready and a tapping hole made, the furnace is ready to be 
charged. For a 3-ton ingot the average charge would be 24 cwt. of selected 
pig with 24 cwt. of scrap steel and 2 cwt. of iron ore. At the end of four hours 
this will be melted. Then more scrap steel, or wrought iron, »s the case may 
be, is charged hot in portions of about 4 cwt. at a time. This takes 15 to 20 
minutes to melt, and gives the furnace time to regain its heat. These supple- 
mentary charges are repeated until about 20 cwt. of hot steel scrap or wrought 
iron has been added to the bath. Care is taken that the proportion of carbon 
in the melted metal does not get too low before the whole of the charge is put 
into the furnace. When the charge is ali melted, a specimen is taken from the 
bath and tested for carbon; and more oxygen is supplied, if necessary, by 
means ofiron ore. At this stage about 28 lbs. of ore may be added; and at 
intervals of fifteen minutes more ore is thrown in, should it be required, and the 
metal again tested. A spec imen taken from the bath, beaten out with a ham- 
mer while hot and cooled in water, should hardly show any signs of temper. 
It should bend over double and behave like soft iron. Another piece cooled 
without hammering should when hammered show a toughness and softness 
almost equal to copper 

The metal is now ready for the ferro-manganese, of which 1 to 14 per cent. 
is used for making soft steel. It is broken into small pieces and made red hot 
before being put into the furnace. After a lapse of eight or ten minutes the 
metal is then tapped. 

Analyses of specimens of steel, from four different manufacturers, which have 
been employed for gun tubes with satisfactory results, give us a mean 0.288 per 
cent. carbon and .228 per cent. manganese. 


OcToBER 28th. Lights for lighthouses. 


The object of this paper as stated by the author, Mr. J. R. Wigham, is to 
show that, notwithstanding the superior intensity of the electric light, it will 
not be found so useful for lighthouse purposes as the quadriform and other gas 
lights. The resultof experiments in England, in 1874, was that in fine weather 
the electric light was much brighter than the gaslight; in misty weather it was 
less brilliant than gas, and in foggy weather the gaslight was visible long after 
the electric light had been obscured. Four clectric lights have been set up in 
England. At one of these lighthouses, Dungeness, the electric light has been 
discontinued, and oil again nsed, chiefly because its great glare deceived mari- 
ners as to their distance. There is a double objection to the electric light: 1. In 
fine weather it is misleading to the sailor; he cannot be certain of his distance 
from it; according to the state of the weather it looks equally bright, whether 
it be ten miles off or only one. 2. In foggy weather, when a |’, ht is specially 
needed, it is more easily totally ‘obsc ured by the fog than the gaslights on the 
triform and quadriform plan now applicable for lighthouses. ‘The original cost 
of applying the electric light at a lighthouse is more than double that of ap- 

» plying gas or oil, and the annual cost of maintenance is also more than double. 
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Buss’s Tachymeter. 
NovEMBER 18th. Report of the full power trials of the engines of H. M. 8. 
Wrangler class. Griscom’s double induction motor. 


NovEeMBER 25th. The most advantageous efficiency for steam boilers. Bat- 
teries at the Paris Exhibition. Field gun carriages and the strains of recoil, by 
Mr. H. J. Butter. 

The highest velocity of recoil, obtained by dividing tke product of the 
weight of the shot into its initial velocity by the weight of the gun, has been 
found to be incorrect. This might be true were the recoil of the gun to begin 
at the same instant with the ignition of the charge; but it has been found 
that the recoil begins when the projectile leaves, or after it has left, the muzzle. 
The highest velocity of recoil may then be calculated for pebble powder from 


the formula V a a/ : and the energy developed from the formula 
vew 4 _e - . 
E= . The results by this method give a remarkable degree of uni- 


3 
fermity when compared with that obtained from the time waves of the curves 
and areas of the curves of recoil. 

Alexander's slip link. Gun cotton. 

DECEMBER 23d. Jablochkoff’s alternating current generator. Ex-focal light 
for lighthouses. 

Objection having been made to the Wigham gas-burner because gas flames 
being largely ex-focal, were in consequence of no value to the mariner and 
therefore wasteful, Mr. Wigham shows by the concurrent testimony of many 
shipmasters that in thick or foggy weather the ex-focal light is of greatest 
value, indicating the position of the lighthouse by the loom or glow, when 
the light itself is invisible. 

DecEMBER 30. Jaspar system of electric lighting. De Musanne’s electric 
lamp. Thornycroft’s screw propeller and steering gear for torpedo boats. 


FRANKLIN INSTITUTE JOURNAL. 

OcToneEr, 1881. Experiments on the strength of wrought iron and steel at 
high temperatures. The proper method of expansion of steam and regulation 
of the engine. The last experiment (Mar. 19, 1881) with the Perkins machinery 
of the steam yacht Anthracite. 

DEcEMBER. Report of the committee on the precautions to be taken to ob- 
viate the dangers that may arise from systems of electric lighting. 

The committee was composed of Drs. R. E. Rogers, C. M. Cresson, and Isaac 
Morris, and Messrs. David Brooks, E. A. Scott and E. J. Houston, and from the 
report the following extracts are made: “ That from a careful consideration of 
the evidence submitted they believe that the use of electricity as an illuminant, 
as now generally employed, is not attended with any dangers, either to person 
or property, that cannot be obviated by the adoption of precautions hereinaf- 
ter set forth, . . . Ist. That the conducting wires leading into and 
out of the buiiding be suitably insulated throughout their entire extent, both to 
and from the machine producing the current. 2d. That an inspection be 
made at suiteble intervals to determine whethor or not the insulation has been 
preserved intact. 3d. That conductors formed of numerous short pieces of 
Wire be avoided as far as possible, and that when their use is necessary the 
joined ends be made as secure as possible by wrapping, so as to prevent short 
arcs being formed at imperfect junctions, should the joined ends be partially 
separated from each other. 4th. That the wires be not grounded, that is, no 
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attempt be made to cause the current to pass back to the machine through the 
earth, but that a continuous line of wire be provided, through which the 
current shall so return. 5th. That the ready occurrence of cross contacts 
and short circuits be avcided. 6th. That the conducting wires be of sufficient 
size to carry the most pewerful current employed without dangerous heating. 
7th. To avoid the danger to life from the accidental discharge of the current 
through the body, the conducting wires shou!d in all cases convenient be placed 
out of reach, either by choice of locality or by the use of heavy and guarded 
insulation. 8th. That where lamps of the arc type are used, they be covered 
with a globe of glass, and that the lower end of such gloLes be furnished with 
a cup or pan for retaining any heated fragments.” 


GIORNALE D’ARTIGLIERIA E GENIO. 
JANUARY, 1881. New ordnance inthe Spanish navy. 


INSTITUTION OF MECHANICAL ENGINEERS. 

Proceepines, Aueust 1881. The Tyne, as connected with the history of 
engineering. The progress and development of the marine engine, by Mr. 
F. C. Marshall. 

This paper has had the honor of a reprint in a number of engineering jour- 
nals, and is of particular interest, as it shows the improvements that have been 
made in the machinery of merchant anid war ships. As to the tabulated results 
of the economical performance of the machinery given by Mr. Marshall, one is 
led to think that the horse-power taken is that indicated at the moment the 
diagrams are taken, and not the average for the day; if this is so, the power 
should be corrected for the day’s run when the coal is taken forthe day. The 
description and plates of the various types of marine engines and boilers, as 
well as the details of their construction and management, are of particular 
interest to the engineer; the discussion of the advantages of a forced draft in 
boilers by which the maximum power may be obtained from the minimum 
weight of boiler shows that the system has many advocates. The author of the 
paper favors the use of locomotive boilers or their equivalent, and thinks 
that the weight of machinery, fuel and water carried has not received that 
attention which the importance of the subject demands. 

In making the following table of the average weight of the machinery, in- 
cluding engines, boilers, water, and all fittings for sea (excluding coal), the 
power taken is thai indicated by the diagrams on the measured mile trial, and 
is the maximum indicated horse-power, while as a rule the average maximum 
power developed at sea under ordinary ‘conditions is about 70 per cent. of that 
developed at the measured mile trial for merchant steamers, and less for naval 
steamers, which must be considered in making comparisons. 


TABLE oF WEIGHTS IN PouNDs PER I. H. P. 


Merchant steamers, . . ‘ ‘ ‘ ‘ ‘ . 480 
Royal Navy (English), . 860 
Engines specially designed for light- draught vesse] 280 
Royal Navy (“ Polyphemus” class given by Mr. W right) 180 
Modern Locomotive, . : ; . : ‘ - 140 
Torpedo Vessels, . : ; oe 
Ordinary marine boilers, including Ww ater, . ‘ . 196 
Locomotive boilers, including water, ‘ : ; - & 


Iron and steel as constructive material for ships, by Mr. John Price. 

The discussion of this subject by men who have built ships of both materials, 
is of speciai interest to all who are interested in the constructive material of the 
new unarmed cruisers proposed by the Advisory Board; it is a clear statement 
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of how much has been saved by building ships of steel, instead of iron, as well 
as the increased cost of such a structure. The question whether the wear and 
tear, as we!l as the interest on the increased investment, will counterbalance 
the receipts from the freights due to the greater dead load carried, is ably dis- 
cussed, and the conclusion reached is, that for some trades, iron ships will pay 
better than steel at the present price of the latter material, though the advan- 
tage is on the side of steel in nearly all cases where full freights are to be obtained. 
In naval vessels, steel should be the material for framing, plating and beams; 
in every steel ship it will be advisable to use a certain amount of iron, as the 
thickness of the material and not its strength will decide the question as to 
what must be used. It is doubtful if a greater saving than 10 per cent. can be 
made on the weight of the hull of a ship by using steel instead of iron; both 
having equal strength, the cost per ton of displacement will be much greater, 
in material and labor, for stcel. 

Sir Henry Bessemer made the statement before the Iron and Steel Institute 
that, up to that time, no steel by the Bessemer or other processes had been made 
that was uniform in its quality; he went so far as to say that the steel of an 
ordinary table knife might be hard on one side and soft on the other, but by the 
introduction of a rotary mixer they were now able to mix the metals so that 
they would be of uniform quality.—Hngineer, October 14, 1881. 

The Elswick Engine and Ordnance Works, (Sir Wm. Armstrong & Co.). 

The system of built-up gun construction is carried out in these works on true 
mechanical principles. By this system of construction sufficient longitudinal 
strength is obtained with the maximum circumferential strength; as now built 
the gun is almost wholly of steel, an inner steel tube about which is wound coils 
of a steel riband, with the tension adjusted on each successive layer. ‘To give 
longitudinal strength, steels staves with the ends notched over are placed over 
the coils of riband steel, then over these staves are firmly fixed steel and two 
wrought iron bands, which is all the iron used in the construction of the gun. A 
6-inch gun has been made on this system, and fired, giving results far surpass- 
ing any that have yet been obtained with guns of the same weight; a 10-inch 
gun is nearly complete. 

This number is an exceedingly interesting one to those dealing with the ques- 
tions of the designing and construction of ships, their motive power and arma- 
ment. 


MITTHEILUNGEN AUS DEM GEBIETE DES SEEWESENS. 

Vou. [X., Nos. 10,11. The Niger table. 

A discussion of the means by which this now famous table of lunar distances 
was constructed. This subject seems fruitful for discussion, as several papers 
in former numbers of this journal and of the Revue Maritime have been devoted 
to its consideration. 

Water-tight compartments and the pumping arrangements of modern men- 
of-war. The management and machinery of torpedo boats. Relations between 
the constant dynamo-electric machines. Record and results of the third inter- 
nation®] Polar conference, held at St. Petersburg, August 1881. 

This paper gives a complete account of the scientific work which it is pro- 
posed to undertake. 

New Gramme regulator for several lamps in continuous circuit. Experi- 
mental data in regard to mitrailleuses of large calibre and rapid firing cannon 
of small calibre. The change in the magnetism of iron ships. Tria] of the 
Russian yacht Livadia. The imperial German flush-deck corvette Marie. The 
Buonaccorsi propeller. The condition of the Austro-Hungarian merchant ma- 
rine. Bachman’s telemeter. Review of U. 8. Naval Institute prize essay for 
1881. 
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No. XII. A summary of the data on compound armor. A simple derivation 
of the theory of Mercator’s chart. Anchor gear on the steamer Helois. 
Notes on English naval maiters. The English monitor Conqueror. The Italian 
squadron in the year 1880-81. The Russian Naval Academy. Conventional 
colors for painting the smoke-stacks of the ships of the French navy. Jamin’s 
new modification of the electric lamp. Statistics of the Italian merchant marine. 
Area of the seas according to the lates: calculations. 


MITTHEILUNGEN UEBER GEGENSTANDE DES ARTILLERIE UND 

GENIE-WESENS. 

No. X., 1881. The brachy-telescope. Analysis of nitroglycerine. Note on 
the preservation of wood. 

No. XI. Firing experiments at Krupp’s factory in 1881. Cannon tubes of 
steel bronze in Germany, with record of experiments. The purification of gun 
cotton from decomposition products. Note on the canal between the North and 
Baltic seas. 

No. XII. Explosion of a 16 cm. cannon on the corvette Tornado. Firing 
tests with gun bronze. Phosphorescent powders. New torpedo depot in Bruns- 
hausen. 

MONITEUR DE LA FLOTTE. 

NoveMBER 6, 1381. A new torpedo. 

A Roumanian engineer has just invented a submarine torpedo boat which is 
characterized by the power of manceuvring under water for twelve hours without 
interruption. lt can work ata depth of one hundred feet in rivers and from 
seven to eight hundred feet in the sea ; it rises or sinks noisclessly either instantly 
or progressively, by means of a set of propellers; it is capable of moving in any 
direction, and it carnes a light by which the officers who direct it can see a dis- 
tance of one hundred and thirty feet. When at the surface of the water it 
manceuvres like an ordinary armored torpedo boat. 

A new type of ship. 

The discovery of M. Raoul Pictet consists in a new system of vessel against 
which the resistance of the water shall be considerably diminished by construct- 
ing it in such a manner that it shall pass over the water instead of through it. 
From mathematical calculations caretully verified, vessels so constructed should 
attain a speed of from fifty to sixty kilometres an hour. A boat is to be built to 
test the pian and will be tried upon Lake Geneva. 


Marine instruments at the Electrical Exposition. 


M. Bisson’s electric compass is composed of an ordinary magnetic compass 
which is placed in such a position on board ship as to be free from local attrac- 
tion; at the masthead, for instance. The indications which it gives are then 
transmitted electrically, by a system ingenious, though perhaps complicated, to a 
needle on the deck or bridge of the vessel; this needle being always parallel to 
that at the masthead, indicates the magnetic meridian of the place 

M. Bonneau exhibits an apparatus for observing and recording the direc- 
tion and force of submarine currents ; it consists of a sheet brass boat capable 
of being hermetically closed and weighted so as to be sunk under water. ‘To 
use it it is immersed to a convenient depth and kept in place by a float; a 
large keel acts as a rudder and keeps it in the direction of thecurrent, while a 
screw of known pitch turns with a velocity proportionate to that of the water. 
The shart of the screw, ins..e the boat, makes and breaks at each revolution an 
electric current which leads by a wire to the registering apparatus whereby the 
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velocity of the current may easily be determined. To determine at the same 
time the direction of the current there is in the boat a compass composed of an 
electro-magnet. ‘The wire for registering the current passes around this mag- 
pet in going to a circular groove cut in the bottom of the reservoir of the com- 
pass. In this groove is a liquid whose electric conductivity is known, and into 
it is plunged one of the ends of the wire from the electro-magnet. There is a 
partition in the groove, and the electric current is obliged to pass through that 
portion of the liquid between the partition and the wire from the electro-mag- 
net. The length of this section of fluid varies with the direction of the elec- 
tro-magnet, and, the variation in the current being measured by means of a 
galvanometer, the angle made by the electro-magnet with the axis of the boat, 
that is, the direction of the current, may be determined. 


NoveEMBER 27th. An electro-motor boat. 

A boat twenty feet long, three and a half feet beam, provided with an electro- 
motor, is to be launched at Boulogne, and the owner purposes crossing the 
channel to Folkestone in it. This experiment will be very interesting, as, if 
successful, it will be the first instance of a voyage in a vessel driven by elec- 
tricity. 

Submarine Blasting. 


Major Lauer, of the Austrian Engineers, has used a new method in removing 
rocks in the bed of the Danube, at Krems. He placed the charge of dynamite 
so that it touched the surface of the rock, in a hollow cylinder like a piece of 
gas-pipe and fired it by electricity. ‘The rock was broken in fragments so small 
that they were swept away by the force of the current. The method is about 
forty per cent. cheaper than that formerly employed 


DECEMBER 18th. Dynamose. 

“This name is given to a new explosive recently experimented upon in Aus- 
tria. The composition is not stated, but the experiments showed that in mus- 
kets a greater initial velocity was obtained than with powder, with less fouling 
of the piece.” 


DECEMBER 25th. The phosphor bronze boat. 

“A small boat constructed entirely of phosphor bronze has recently been 
launched at the Thames; it is thirty-five feet long with six feet beam, and has 
attained a speed of nearly twelve and a half milesan hour. It was built by the 
Phosphor Bronze Co. to test the strength of the phosphor bronze sheet and 
angle pieces before undertaking to construct more important vessels, and in 
rigidity and absence of vibrations the boat fully realizes their expectations. It 
is thought that the advantages of an unoxidizable metal will more than counter- 
balance the increase in the first cost in the construction of vessels.” 


NEW YORK GENEALOGICAL AND BIOGRAPHICAL RECORD. 


Juniy, 1880 Commodore Hull and the Constitution. 


A sketch of the life of Commo. Isaac Hull, by Gen. Jas. Grant Wilson, in which 
appears the following: “Hull and Dacres had met before the war and had 
some conversation in regard to the merits of their respective navies. Profes- 
sional pride operating on both, led them from generalities to particulars, and at 
last to speak of what would happen if, in the event of war, their ships, the 
Constitution and Guerriére, should come into collision. Hull, who was lively 
and good-humored, laughingly said to the English captain, ‘'Take care of that 
ship of yours, if lever catch her in the Constitution.’ Dacres laughed in re- 
turn, and offered a handsome wager that, if ever they did meet as antagonists, 
his friend would find out his mistake. Hull refused to bet money, but said he 
would wager on the issue—a hat. As Dacres, who was wounded in the action 
I have described, came up the side of the Constitution, the kind-hearted Hull 
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said, as if addressing a shipmate, ‘ Dacres, give me your hand, I know you are 
hurt,’ and when the captain offered his sword, Hull added, ‘ No, no, I will not 
take a sword from one who knows so well how to use it—but—I’}] trouble you 
for that hat.” <A short history of the Constitution is added. 

Obituary. Captain Homer Crane Blake, U. 8. N. 

NINETEENTH CENTURY. 

OcToBER, 1881. Fair trade and free trade. 
QUARTERLY RKEVIEW. 

OcToBER, 1881. Fair trade and British labor. 
POPULAR SCIENCE MONTHLY. 

NovemBer, DecemBer, 1881. Deterioration of American oyster beds, by 
Lieutenant Francis Winslow, U. 8. N. 

In a recent number of Lippincott’s Magazine appeared an article which logic- 
ally led to a belief that oyster culture in the United States could, if conducted 
as in France, be made financially successful. Mr. Winslow in these articles 
shows that while oyster culture is an expensive and laborioas undertaking of 
doubtful financial success, oyster protection may be easily achieved with buta 
small expenditure of money. While attached to the U.S. Coast Survey in com- 
mand of the schooner Pajinurus, Mr. Winslow made thorough and exhaustive 
investigations of the oyster beds in Tangier and Pocomoke sounds and parts of 
Chesapeake bay during the summers of 1878-79. The results of the work 
accomplished may be found in the Report of the Commissioners of Fisheries of 
Maryland, 1880; and the Societé d’Acclimation of Paris in awarding a medal of 
honor to Mr. Winslow, atttested to their value in a manner which must be as 
gratifying to him as it is to the service to which he belongs. 


REVISTA GENERAL DE MARINA, 

OcToBER, 1881. Reckoning of time and the choice of an universal prime 
meridian (continued). Notes on Japan (continued). Mangin’s designs of re- 
flectors (translation). The automatic life-saving jacket of Soliani and Marto- 
relli. Explosion on board the Tornado of a gun which had been altered from 
twenty to sixteen centimeters upon the Palliser system. Theory of cyclones. 
The corvette Aragon. 

NovEMBER. Review by the Emperor of the German squadron of instruc- 
tion in the port of Kiel. The Spanish navy. The interior arrangement of 
ships. Transformation of the merchant marine. The corvette Aragon. 

DecEMBER. Height of mounting machine guns (translation). Daltonism 
(color-blindness) in navigators. Some considerations upon the explosion on 
board the corvette Tornado. The Spanish navy. A new sounding machine, by 
Sir William Thompson (translation). 

REVUE D’ARTILLERIE. 

OcToBEr, 1881. A calculation of the elements of fire when the angle of ele- 
vation of the target is considerable, and the application to plunging fire. Theo- 
retic study of shrapnel. 

NoveMBER. The influence upon the range of small arms of the constant 
diminution in the initial velocities given by metallic cartridges. 


“ Experience shows that the powder enclosed in metallic cases undergoes in 
time a certain transformation, and that the initial velocity that a given weight of 
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powder will-impress upon a ball of given weight and determined form dimin- 
ishes a certain amount each year. From experiments made in France in 1880, 
on cartridges manufactured there in 1876, which had originally an initial velocity 
of 450 metres, it appears that this diminution varies between three and a half 
and four metres a year.” 

Accordingly, Chef @ Escadron J. B. F. Lefevre discusses in this paper the cor- 
rection in sighting which should be made to compensate for the deterioration of 
the powder, and in conclusion rect ymmends that the initial velocities of the cart- 
ridges of various dates of manufacture should be determined twice a year, and 
the information sent to those concerned. 

The B. L. Armstrong guns. Notices. A new explosive for shells. 

“Experiments were made in March last, in Russia, with a new style of pro- 
jectile charged with compressed gun cotton and fulminate of mercury. This 
composition appears to be able to produce great effect against defences, and at 
the same time to resist the shock of discharge; not a single projectile exploded 
prematurely during the experiments. 7 

The parapet against which the shells were fired was covered with wood pro- 
tected by a 15 cm. steel plate. With a reduced charge the projectile ricocheted 
on the plate; combining proper charge and angle of elevation, after passing 
through the sheathing and wood backing, it exploded in the parapet, producing 
remarkable destructive effects. 

The results of these experiments show the possibility of firing shells of this 
description in the manner indicated and of giving great effectiveness to a curved 
fire against ships. When the quantity of pyroxyline which can be enclosed in 
a 28cm. shell is considered, it is easy to imagine the destruction its explosion 
would produce on board an enemy’s vessel. 


REVUE DES DEUX MONDES. 

DECEMBER 1,1881. The war in the Pacific. 
RIVISTA MARITTIMA. 

OcToBeR, NOVEMBER, 1881. Voyage of the corvette Vettor Pisani. The 
triremes. The study of continental and maritime geography from a military 
point of view. Marine boilers. Navigation of the gulf of Siam. Naval tac- 
tics. Diary of the exploration of the Rio Negro in Patagonia. Torpedo boats. 

DECEMBER. Voyage of the corvette Vettor Pisani. The triremes. The cut- 
ting of the isthmus of Corinth. The Gregorini iron works at Lovere. The 
study of continental and maritime geography from a military point of view. 
Marine boilers. The navigation of the gulf of Siam. Armored defences. The 
Polyphemus. 


ROYAL GEOGRAPHICAL SOCIETY. 

Procegpines, DecemMBER, 1881. Geographical Notes. Visit of the Corwin to 
Wrangell land. Visit of the Rodgers to Wrangell land. The Arctic cruise of 
the Alliance. American polar station at Lady Franklin bay. U. 8. meteorologi 
cal station at Point Barrow. 


ROYAL UNITED SERVICE INSTITUTE JOURNAL. 

No. CXII. Naval intelligence and protection of commerce in war. 

The great and increasing dependence of Great Britain upon foreign countries 
for her daily bread has extended the scope of the question of national defence 
beyond the “ marine league from shore.” 

The importance of systematic action on the part of the navy, in protecting and 
policing the great highways of British commerce, in the most efficient manner, is 
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the argument of this very interesting paper, by Capt. J.C. R.Colomb. The Eng- 
lish people, while deeply interested in the volunteer question, the militia, the 
permanent seacoast defences, and the massing and manceuvring of troops— 
subjects which the late wars on the Continent have kept before the public— 
have lost sight of the vital importance of strategy on the sea, as well as on land. 
The collection of naval intelligence on the entire continent of Europe has been 
confided to one officer, while its scope is so great as might well employ the time 
and ability of a distinct bureau, possessing the means of obtaining useful infor 
mation in all parts of the world. 

The extent and variety of information which should be collected, tabu- 
lated and always available, is sketched by Capt. Colomb, and divided into two 
heads, as covering the main duties which a navy is called upon to perform in the 
event of war: (1) information in relation to blockade, and (2) information in 
relation to the direct protection of commerce. To the latter head Capt. Colomb 
devotes his chief attention. 

Common to both are matters pertaining to hydrography, meteorology, the 
naval policies and resources of foreign nat.ons, and everything relating. to con- 
struction, armament, personnel, and, in fact, those strictly professional points 
upon which the naval authorities of all nations should be as well posted as may 
be; but such facts as will insure a readiness to protect the extensive commerce 
of Great Britain in the event of a call to arms, are of a more varied character, 
and not always so easily attainable. Such, for example, is a thorough know- 
ledge of the condition, whereabouts and stereo of all steam vessels capable 
of conversion into war cruisers. The extent of information necessary to gather 
abroad, under this head, is not so great, however, as might be imagined, since 
Great Britain owns two-thirds of the steam tonnage of the world, while builders’ 
statistics in that country would add considerably to that proportion. 

The necessity for a system—independent of telegrapb cables—for rapidly dis- 
seminating information is illustrated by an incident related as having occurred 
during the Crimean war—in the age of steam: “A Russian frigate (on a certain 
station) rode at anchor in the middle of an English squadron months after the 
Guards had been cheered through the streets of London on the way to the 
East. Seven weeks after her parting company with the English squadron, she 
passed on the high seas under the stern of an English vessel of war,” the latter 
“dipping her ensign to the frigate of a power we had been fighting for months.” 

With the aid of tables and block diagrams, Captain Colomb discusses the relative 
values to Great Britain of the several ocean districts. Exemplifying his plan 
by a sketch map of the Atlantic ocean, he plots six strategic Soiea, varying in 
diameter from four hundred to eight hundred miles, and placed at the crossings 
of the great ocean lanes which are traversed by steam as well as by sailing ves- 
sels. These circles he proposes to occupy and protect, the intervals to be 
patrolled, thus keeping up a constant communication between the detached 
squadrons. By means of a thorough system of intelligence, the departure of 
grain vessels from Oregon or Australia is known weeks in advance to the com- , 
manders of squadrons, and the time of their arrival at the equatorial —— 
estimated. The idea is ingeniously worked out by the lecturer. As to the ok 
convoy system, as it might be adopted in an emergency by the Admigalty with 
its present knowledge and preparation, he says: “ Picture the scenes on ’change 
in London, Manchester, Liverpool and hundreds of business centresin England, 
to say nothing of Sydney, Montreal, Melbourne, Calcutta, Cape Town, etc., 
which would follow the posting up of an admiralty notification that the im- 
perial sea-roads were so interrupted that arrangements were under immediate 
consideration to provide, so far as means would permit, convoy protection for 
eight hundred millions worth of exports and imports, and the entry, clearance 
and safe passage of several million tons of British shipping from and to ports on 
every sea and ocean in the world.” 

Capt. Colomb’s plan for collecting intelligence is to create a commercial intel- 
ligence council, representing the shipping and the chief export and import 
interests, to be presided over by an Admiral with a seat at the Admiralty Board. 
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He closes his paper with a practical suggestion for testing the present efficiency 
of the fleet in the event of one commerce-destroying cruiser being at large. 


A new system of hydraulic propulsion, by Vice-Admiral Selwyn. 


No. CXIII. Recent experiments in screw propulsion. 
In No. Cl. of the Journal appeared a paper by Mr. Robert Griffiths, C. E., in 
reference to the advantage of placing the screw a suitable distance abaft the stern- 
, and clear of the run. The present paper, by the same author, describes 
several methods of adapting the ordinary stern and screw frame to such change. 


SOCIETE DES INGENIEURS CIVILS. 


Mémorres, SEPTEMBER, 1881. Hydroce|lulose. 

Hydrocellulose is in the intermediate state of hydration through which cellu- 
lose materials pass before saccharification when they are submitted to the action 
of acids under determined conditions. It possesses most of the properties of 
normal cellulose, but it is very friable, like the pyroxylins. These friable Py: 
roxylins are of two kinds following the mode of preparations. Those ob- 
tained through the action of cold concentrated acids are explosive; those ob- 
tained with hot concentrated acids are soluble in ether and alcohol. The method 
for the production of hydrocellulose and the friable photographic pyroxylin is 
treated of at length. . 


OcToBER. Meetings at the electrical exhibition. 

This contains a description of the various machines and motors exhibited, and 
a valuable and ful! statement of the units of electrical measure adopted, with 
discussion of their relations and values in absolute units. 


NoveMBER. Electric railway, Siemens’ system. 

In an address made by M. Boistel an interesting account is given of the elec- 
tric railway at the Paris exhibition. It was first exhibited at Berlin in 1879. 
The general system there employed was to have a dynamo-electric machine at 
one end of the line worked by a steam machine, the current from which passed 
through the rails to a car containing a Gramme machine, which was worked 
backward by the current, the return circuit being made by a third rail, between 
the two others. In this case it was found that the wooden ties afforded sufficient 
insulation, but the current would of course be short-circuited by any connec- 
tion between the centre and either of the side rails, and persons and horses 
occasionally received powerful shocks in this way. 

At Berlin the railway ran through a park comparatively unfrequented, but at 
Paris it was laid in front of the Palais de |’Industrie in a street of constant 
travel. In order to avoid all chance of accidents, as well as to preserve the 
machines from the injury that resulted from short circuiting, the attempt was 
«made to use an elevated wire for the return current. More difficulty was then 
experienced from the accumulation of dust and gravel on the rails, preventing 
good contact with the wheels, thus endangering the primary machine and some- 
times bringing the car toastop. It was found necessary to make the whole 
circuit aerial, and brass tubes of about 22 mm. diameter were used for the conduc- 
tors. These tubes had a slot in the lower part, and contained small sliding 
pieces of brass, from which rods were hung, passing through the slot in the 
tube and connecting with cables which conveyed the current to the machine 
in the carriage. This arrangement was awkward, but answered its pur- 
pose well, although involving a loss of considerable power. The armature of 
the car machine worked one pair of wheels by gearing. The primary machine, 
a Gramme, made 500 revolutions per minute, being worked by an engine of 20 
horse-power, the car machine making 465 and the wheels 116, corresponding to a 
speed of 17 kilometres an hour. The power transferred to the car was estimated 
as 8 horse-power. 

Under the car platform was placed a set of resistance coils, in the main cir- 
cuit. When going at full speed these could be cut out, and introduced in part 
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or in whole when necessary to slow down or stop, a hand brake being used in addi- 
tion in the latter case. For stopping a commutator had been arranged so that the 
current could ' cut off the machine and applied to work the brake electrically, 
but this was ound to be too violent in its action. The experiments were made 
under unfavorable circumstances, and the power was received in such a way as 
to prevent any accurate calculations of the energy utilized or its cost, but M. Boistel 
thinks it cheaper than any other. Experiments are to be made in Paris on an 
elevated road, supported on insulated columns, from which better results will 
unquestionably be obtained, and there can be but little doubt that under favor- 
able circumstances the system can be made a success, although to be of practical 
utility it must compete economically with other motors. 
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NAVAL INSTITUTE PRiZE ESSAY, 1833. 


A Prize of one hundred dollars and a gold medal of the value of fifty dol- 
lars is offered by the Naval Institute for the best essay presented, subject to 
the following rules: 

1. Competition for the prize is open to all members, and to all persons 
entitled to become members upon payment of dues; that is, to all officers 
of the Navy and Marine Corps, and to all civil officers attached to the Naval 
service. But members who have been dropped for non-payment of dues are 
not eligible for membership until their arrears of dues have been made good. 

2. Each competitor to send his essay in a sealed envelope to the Secretary 
on or before January 1, 1883. The name of the writer shall not be given in 
this envelope, but instead thereof a motto. Accompanying the essay a se- 
parate sealed envelope will be sent to the Secretary, with the motto on the 
outside and writer’s name and motto inside. This envelope is not to be opened 
until ufter the decision of the Judges. 

3. The Judges to be three gentlemen of eminent professional attainments, 
to be selected by the Executive Committee, who will be requested to designate 
the essay, if any, worthy of the prize, and, also, those deserving honorable 
mention, in the order of their merit. 

4. The successful essay to be published in the Proceedings of the Institute, 
and the essays of other competitors, receiving honorable mention, to be pub- 
lished also, at the discretion of the Executive Committee. 

5. Any essay not having received honorable mention, to be published only 
with the consent of the author. 

6. The subject for the Prize Essay is,“ How may the sphere of usefulness of 
Naval Officers be extended in time of peace with advantage to the country and the 
Naval Service?” 

7. The Essay is limited to forty-eight printed pages of the “ Proceedings of 
the Institute.” 

8. The money value of the medal may be given to the successful competitor 
if he so elect, and he will be made a life member of the Institute. 


CuHas. M. Tomas, 
Secretary. 


ANNAPOLIS, Mv., March 9, 1882. 





